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A typical "postwar" item is this Silex 
Steam Iron illustrated. Like so many 
new products which are a part of our 
long-awaited civilian economy, this 
revolutionary home appliance makes 
prudent use of Durez phenolic plastics. 

Why Plastics? 

Notice the eye-appealing, heat-resist- 
ant handle. Exhaustive tests pioved 
that plastics were better suited for 
this purpose than any other material 
known. Their use resulted not only 
in a better finished product but also 
in a product which could be produced 
very economically. 

Why Phenolic Plastics? 

Of all plastics, the phenolics are the 
most versatile. Naturally, this makes 


them the logical starting point for the 
design engineer with a materials prob- 
lem. The handle of this Silex Steam 
Iron, for example, called for heat re- 
sistance, smart appearance, pleasant 
and hand-fitting "feel," moisture re- 
sistance, and excellent moldability . . „ 
all inherent characteristics of phenolic 
plastics. 

Why Durez Phenolic 
Plastics? 

The more than 300 multi-propertied 
Durez phenolic molding compounds 
available today are the direct result 
of a quarter century’s continuing re- 
search and product development on 
the part of Durez laboratory techni- 
cians. This rich background and the 
high quality of the materials them- 
selves are convincing reasons why 


manufacturers in every field of indus- 
try look to Durez for the plastics that 
fit their jobs. 

Experienced Assistance 
Available 

Do you have a plastic materials prob- 
lem? If so, see your custom molder. 
Wartime developments have endowed 
him with many new molding methods 
and processes so that his services are 
even more valuable than befote. Should 
further assistance be necessary, the 
competent advice of experienced 
Durez service engined s and a wealth 
of proved product development data 
await your request. 

Durez Plastics & Chemicals, Inc., 5213 
Walck Road, North Tonawanda, N. Y. 
Export Acfenls , Omni Ptoducls ( orporation, 
40 East 34th Street, Tvfeu? york i6, y, 
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All the 
essential facts.., 

ATOMIC 

ENERGY 

IN 

WAR and PEACE 


By GESSNER G. HAWLEY, 
Chief Technical Editor , 
Reinhold Publishing Corp. 


SIGMUND W. LEIFSON, 
Professor of Physics , 
University of Nevada 

If you want a clearer under- 
standing of what atomic energy 
is, and how it will affect mans 
social, economic, and political 
life — vou’ll want to read 
ATOMIC ENERGY IN 
WAR AND PEACE. 

Carefully prepared by a bril- 
liant science writer in collabo- 
ration with an eminent physi- 
cist, this book explains the na- 
ture and uses of this amazing 
discovery. It is a logically co- 
ordinated presentation of the 
essential facts drawn from thor- 
oughly reliable sources which 
surveys the background of com- 
bustion, explosions, atomic 
structure, radioactivity, and 
^nuclear fission to furnish a 
well-rounded view of this revo- 
lutionary new force. 

It surveys this most remarkable 
scientific achievement in his- 
tory, and discusses its eventual 
opening of new frontiers in in- 
dustry, science, and in everyday 
life. $2,50 

3o6 ( 1 

REIHHOLD PUBLISHING COUP. 

330 West 42nd St., New York 18, N. Y. 
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50 Years Ago in . 



(Condensed from Issues of January, 1896) 


X-RAY — “There have been received from Europe by cable 
very insufficient accounts of a discovery attributed to Pro- 
fessor Roentgen, of Wurzburg University. By the use of a 
radiant state of matter tube, a Crookes tube, it is stated that 
he has succeeded in obtaining photographic effects through 
opaque objects. . . Metals cutting off all rays alike would 
'produce a shadow, so that a metallic object in a box or em- 
bedded in the human system could be made to give some 
kind of an image. The operations are said to have been con- 
ducted without a lens, entirely by shadow.” 

TRANSPORTATION — “Electric street traction has continued 
to grow in favor. In 1887 there were only 13 electric roads in 
the United States; today there are 850 roads with a total 
mileage of 10,000, representing an investment of $400,000,000 
In this connection it is interesting to note that the possibili- 
ties of canal towage have been tested in both the old and 
new worlds; here in the form of a traveling motor, working 
separately from the boat, and in France by the use of a 
motor upon the boat itself, hauling upon a chain laid m the 
bed of the canal.” 

SUBMARINE — “A new submarine boat, the Goubet, re- 
sembles a whale in shape, being spindle shaped and measur- 
ing 26 feet in length and about 5 feet 6 inches in diameter 
in the middle, with a capacity of 10 tons. . . The boat is 
propelled by a screw, which also serves the purpose of a 
rudder, the shaft being pointed to enable of its being moved 
right or left. . . The motive power is supplied by an elec- 
trical battery.” 

HELIUM — “N. A. Langlet has succeeded in obtaining helium 
perfectly free from nitrogen, argon, and hydrogen, when 
tested spectroscopically. This gas, when weighed in the usual 
manner, proves to be exactly twice as heavy as hydrogen, 
the usual standard, its density in relation to air being 0.139.” 

TAXI! — “M. Roger, manufacturer of automobile carriages, 
has made application to the police authorities of Paris for 
permits to run a number of horseless carriages on the streets; 
for hire at the regular legal rate of 30 cents a drive or 40 
cents an hour. . . That horseless carriages can be run cheap- 
ly enough to compete with the regular fiacres is thus shown.” 

BICYCLES — “Within tire past three years, the American 
bicycle industry has grown up to dimensions which fairly 
entitle it to be considered representative of the country and 
of the day. . . The industry has brought about an enormous 
development in the manufacture of special tools and of 
parts of bicycles. . . For the production of the absolutely 



high grade American bicycle, a factory is required which 
will turn out practically all the paits of the wheel manu- 
factured, for unless such is done one concern cannot be 
answerable for the perfection the whole machine.” 

CAR WEIGHT -—“Railway cars could be lightened m their 
construction by the substitution of high grade steel for 
timber. The use of nickel steel for the floors and side trusses, 
with thin plating for sides and roof, would result in a light, 
but very stiff and strong car. By furnishing the interior with 
rattan or basket work chairs and lounges, such as are to 
be found on some lines today, a further , saving of weight 
could be effected.” 

NIAGARA POWER — “The generators at the Niagara Falls 
Electric Power Plant, which may be termed a genuine 
triumph of electrical engineering, are of the Tesla vertical 
type, and were built by the Westinghouse Electric Manu- 
facturing Company. For each generator there is a turbine 
wheel. The axis of the generator comes directly in line with 
the axis of its own turbine, situated 150 feet below it.” 

ENGINES — “Gas, gasoline and petroleum oil engines are 
daily becoming more popular, and not only is the number 
of regular manufacturers becoming very large, but many 
amateurs are trying their hands at the production of engines 
of this class. . . One of the most difficult problems is that 
of providing an efficient means of igniting the explosive 
charge in the cylinder at the proper instant without inter- 
missions or failures. . , The electric spark, taken all in all, 
is probably the best igniter.” 

RESONANCE AND ECHO — “Architects should keep in mind 
the rule that resonance, such as is to be obtained by thin 
elastic linings, or oven by masses of air judiciously dis- 
tributed, is a thing to be sought in designing rooms for 
hearing music, or for public speaking, while echo, such 
as is produced by hard unyielding surfaces, is to be avoided 
as much as possible,” 


100 Years Ago in 



(Condensed from Issues of January, 1846) 


ELEVATED —“We have heretofore alluded to the construct- 
ing of Elevated Railroads over the centers of some of the 
principal streets of this city; since which we have more at- 
tentively examined the subject, and are fully convinced of 
the practicability not only of constructing such roads, but of 
rendering them unobjectionable to the citizens resident on 
those streets.” 

MAGNETISM — “Galvanic Electricity, under certain circum- 
stances, is capable of inducing magnetism more powerful 
in its effects than that of any permanent magnet.” 

RAILROADS — “Every railroad company , . . should be made 
to know that they arc in some measure dependent on the 
public; and all travelers, and men of business, should from 
principle refrain from patronizing companies who neglect 
due accommodation of the public ” 

TELEGRAPH — “The magnetic telegraph line between Phila- 
delphia and Norristown commenced operations about a week 
since. The line between this city and Philadelphia is finished 
and has commenced operations,” 

BELLS — “We learn that 258 bells averaging 534 lbs, each, 
have been cast at the extensive foundry in West Troy dur- 
ing the past year— just 113 more than In 1844” 
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ihai beai 100,000 limes a second 


Crystal Hearts beat time in Bell Tele- 
phone Laboratories, and serve as stand- 
ards in its electronics research. Four 
crystal clocks, without pendulums or 
escapements, throb their successive 
cycles without varying by as much as a 
second a year. 

Precise time measurements may seem 
a far cry from Bell System telephone 
research, but time is a measure of 
frequency, and frequency is the foun- 
dation of modern communication, 
[whether by land lines, cable, or radio. 


These clocks are electronic devices 
developed by Bell Laboratories, and 
refined over years of research. Their 
energy is supplied through vacuum 
tubes, but the accurate timing, the con- 
trolling heart of the clock, is provided 
by a quartz crystal plate about the size 
of a postage stamp. 

These crystal plates vibrate 100,000 
times a second, but their contraction 
*and expansion is submicroscopically 
small— less than a hundred-thousandth 
of an inch. They are in sealed boxes 


to avoid any variation in atmospheric 
pressure, and their temperatures are 
controlled to a limit as small as a 
hundredth of a degree. 

Bell Laboratories was one of the first . 
to explore the possibilities of quartz in 
electrical communication, and its re- 
searches over many years enabled it to 
meet the need for precise crystals when 
war came. The same character of re- 
search is helping to bring ever better 
and more economical telephone service 
to the American people. 



BELL TELEPHONE LABORATORIES Exploring and inventing, devising and 
perfecting for continued improvements tjnd economies in telephone service. 
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Previews of the Industrial Horizon 


TELEVISION ON THE MARCH 

T echnical advances in television transmitting and receiv- 
ing equipment are encouraging for the future of the indus- 
try, Already available are the image orthicon super-sensitive 
camera tube, described on page 11, and developments in 
microwaves (page 28) that now permit high-power opera- 
tion on television wave-lengths. These, together with small 
yet brilliant cathode-ray tubes for receivers, which permit 
construction of relatively low priced equipment, should 
boom the television market in the very near future. 


BETTER RUBBER 

ix times as fast as conventional methods, and capable of 
turning out better rubber products, is the way electronic 
curing and drying of rubber is characterized by Westing- 
house engineers. Under “For Future Reference/' this page, 
July 1945 , electronic vulcanization of rubber was pointed 
to as an important probability. Now the process is here to 
stay (see also page 32, this issue) and is being applied not 
only to tires but to mattresses, cushions, elastic threads, 
rubber wheels for industrial trucks, and so on. 


FUNDAMENTAL RESEARCH 

Guiding purpose of the Stevens Research Foundation, estab- 
lished as a non-profit corporation by Stevens Institute of 
Technology, will be to investigate any promising fields per- 
taining to industry that will improve the technical and 
economic life of the country. Here is not just another 
organization to conduct routine test work or to engage in 
factory “trouble-shooting.” In fact, problems of these na- 
tures will be passed along to the many groups already avail- 
able for such work; Stevens Foundation will concern itself 
with more fundamental projects. Thus the Foundation will 
make available a means of investigating problems of indus- 
trial significance which, if left to individual companies, 
could be tackled only by those of the highest order of magni- 
tude — those with relatively unlimited resources that can 
afford to concern themselves with matters which have no 
immediate probabilities of profits. 


FOOD FOR THE FUTURE 

j\sK almost any returned G. I. for his opinion of dehy- 
drated food. His reply, stripped of the almost inevitable pro- 
fanity that accompanies discussion of Army or Navy chow, 
will probably indicate that, for his part, dried foods of 
all kinds are out — definitely out — of his life forever. Per- 
haps much of this attitude can be attributed to the relative- 
ly poor quality of dehydrated foods that were supplied in 
file first rush of the early days of the war. Perhaps another 
large part of it is the contempt that accompanies familiarity. 
In any event, it appears that, of the 141 food dehydrators 
in the United States at the peak of war demand, only about 
a quarter of them intend to try to stay in business. 

But now comes Clarence Birdseye, of quick-frozen-food 
fame, with the announcement of a new “anhydrated” food 
process that differs from ordinary dehydrated food in much 
the same manner as quick-freezing differs from slow-freez- 
ing, In the new Birdseye process, the foods — a wide variety 
of them, including carrots, broccoli, and mashed potatoes 
— are quick-dried to reduce weight and volume and then 
packaged for sale. The time of drying is reduced from the 
usual 16 hours or so to about 90 minutes. At the same time, 
the foods are partially cooked during the drying process 
and require only a few minutes — four to ten — for final 
preparation before they are put on the table. 

Result of the anhydrating process is a reduction of from 


By A. P. Peek, 


88 to 95 percent m weight and a corresponding saving m 
bulk. To the store-keeper this means reduced storage space 
plus longer keeping time for vegetables; to the housewife 
will accrue similar advantages, with the added factors that 
the vegetables are ready for use and have minimum waste. 

Regardless of the G. I. opinion of dried foods, many of 
them are going to eat the new anhydrated foods in the fu- 
ture — and like them, if this writer’s experience m eating 
(and pieparing them) is any criterion. 


FOOD PACKAGING 

Before leaving the three- times-a-day important subject 
of food, passing mention must be made of a new packaging 
method for quick-frozen foods that has definite industrial 
implications for tomorrow. The new package, developed by 
Continental Can Company, has a treated paper body and 
metal ends Flat and rectangular in shape, it conserves space; 
because of its construction, it offers maximum protection 
against dehydration (not desirable in frozen foods), oxida- 
tion, loss of flavor, acquisition of off-flavors, leakage, and 
loss of vitamins. Of industrial importance is the new pack- 
age’s adaptability to automatic filling and closing operations, 
with consequent reductions in labor costs. 


AIRPLANE POWERPLANTS 

Important on the airplane horizon, and becoming more so 
every day, is the jet engine, used either for its reaction 
thrust alone or for combined thrust and conventional pro- 
peller operation. There is no doubt that these prime movers 
will be in the big-business class in the very near future. 
Both General Electric and Westinghousc, for example, are 
busily exploring their possibilities and exploiting their po- 
tentialities. Thus, a G. E. engineer has predicted a 10,000 
horsepower unit for the future but has cannily refused to 
place this figure as the upper limit. A Westinghouse tech- 
nologist looks to gas turbines of 5000 to 8000 horsepower 
“within the next few years.” 

The probabilities are that the gas turbine, no matter how 
its power is applied, is the coming prime mover for aircraft 
of large size and high speed. But the aircraft field is certain 
to be shared for many years to come by the turbine and 
the more familiar reciprocating engine. These latter will 
continue to power planes of small size and relatively slow 
speed, while the turbine will extend greatly both the top 
speeds and cruising range of larger commercial ships. 


FOR FUTURE REFERENCE 

> Biggest problem of the rubber industry in the immediate 
future is the adjustment of the nation’s huge synthetic out- 
put to the increasing supply of natural rubber. . . Aluminum 
Company of America, with its enormously increased war- 
time productive capacity, is girding for battle for expansion 
in fields where it had pre-war holds, as well as in brand- 
new markets for its products. . . Ford’s new foundry methods 
bring the molds to the molten metal, instead of vice versa, 
with resulting economies in time and labor. . , Those manu- 
facturers who conduct continuing research in product im- 
provement, instead of waiting until competition forces them 

j into improvements, are the ones who keep on top of the 
pile; it is too late to start research when compelled to do 
so by loss of business. 
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CHEMISTRY IN INDUSTRY 


Is DDT Poisonous? 

Legends of All Kinds Have Been Built Around this Newest of Insecti- 
cides. It is Poisonous, but . . . Many of the Troubles are Traceable to 
the Solvents Used. There is Nothing to Fear if the Material and Prod- 
ucts Containing it are Handled With Respect 


By D. H. KILLiFFER 

Chemical Engineer 


T remendous publicity and in- 
tense general interest have al- 
ready built up numerous legends 
around DDT, the new war-proved 
insecticide. Unquestionably effective 
in many important applications, 
DDT owes its value to its toxicity, 
a fact which many people seem sur- 
prised to discover. Because of its 
toxic character, DDT will kill in- 
sects and for the same reason it will 
cause disagreeable symptoms, if not 
death, in warm blooded animals and 
persons under certain circumstances. 
That seems elementary. But reports 
of the effectiveness of the insecti- 
cide have grown to be barely less 
fantastic than baseless tales passed 
around, which presumably confirm 
the hazards incurred through using 
it. 

Typical is the story of Henry’s 
dog. It seems that Henry’s dog had 
a prolific crop of fleas during the 
summer of 1945 and that Henry 
sought to relieve the animal’s suffer- 
ing by dusting it with DDT. Later 
the dog died and apparently became 
at once a martyr. As I heard the 
story first it went something like 
this: 

After the dusting with DDT, the 
animal lived on in comfort for about 
a month. At the end of that time, 
Henry was called out of town for a 
time and left the animal at a nearby 
kennel in his absence. The veteri- 
narian in charge noticed that the dog 
was dirty and instructed the attend- 
ant to give the dog a bath. That was 
done using a high grade castile soap 
shampoo, and as soon as the dog 
had been completely lathered, it died 
right m the attendant’s hands. Such 
was the interest of veterinarians in 
the dire fate of Henry’s dog that no 


less than four from the surrounding 
countryside were present at the 
autopsy and saw indisputable proof 
that the animal had died of poison- 
ing from the DDT dusted on its coat 
a month previously and only now 
activated by being emulsified by the 
copious lathering. 

CIRCUMSTANCES CHANGE-That 
is a pretty dreadful fate for a dog 
and so I inquired of Henry himself 
as to what had happened to his pet 
and what were the circumstances. I 
learned: (1) that the dog was well 
along in years; (2) that the bath 
was given two days after the dusting 
and with a strong pine oil prepara- 
tion intended to assist in clearing up 
a skin irritation that had troubled 
the dog for some time; and (3) that 



Courtesy Westlsaghcmea 

A DDT "bomb" in the home 
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the dog survived the bath by a 
month. I also learned that it was 
reasonably certain, on the basis of 
the veterinarian’s report, that the 
dog’s death was due to apparently 
natural causes far less spectacular 
than DDT. And thus the object 
lesson in caution with which I had 
hoped to start this article collapsed. 

Several other stories of DDT’s 
harmful tendencies similarly petered 
out when an earnest effort was made 
to confirm them. Like the one about 
the lady m New York City who 
suffered serious frost bite on two 
fingers from using an aerosol bomb 
that she couldn’t shut off and who 
blamed the injury on DDT. So many 
were traced out and found baseless 
that I have come fully to believe 
that one must try hard to be harmed 
by DDT. 

RELEASE SU F F ER I N GS— Like many 
other novelties growing out of the 
war, DDT suffers from its sudden 
release from war-time censorship 
and restricted production. Many 
factors set the American stage in 
the best possible manner for the 
mushrooming of fantastic tales: par- 
tial information allowed to be pub- 
lished during the war years; the 
demonstrated high value of the stuff 
against body vermin; tremendous 
demand for the meager output of 
American plants to meet war de- 
mands; lack of men, materials, and, 
above all, time to extend investiga- 
tions of the material into all fields 
interesting to civilians; and the re- 
ports spread by enthusiastic GIs 
of the magical effectiveness and 
extraordinary safety of DDT as they 
have used it. Now authentic in- 
formation from reliable sources 
sounds a warning note of caution, 
and suddenly the slightest mishap 
is magnified into a great calamity. 
Any harm to man or beast connected 
with DDT is reported in expanding 
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detail by scaremongers as tending 
to show that DDT should be banned. 

Meanwhile, demand has built up 
for the product during its restriction 
to military use. This demand over- 
whelmed legitimate producers soon 
after the ban on DDT’s use by 
civilians was lifted. The excess of 
demand over supply created oppor- 
tunities for every shyster and mar- 
ginal manufacturer to produce and 
market DDT. It is all very con- 
fusing and much in need of clari- 
fication. 

First clarification should be to 
define DDT. It is a white crystalline 
chemical compound rejoicing in the 
name of 2, 2 Bis (p-Chlorophenyl) 
1, 1, 1, trichloroethane. It can be 
produced without great trouble by 
chemical manufacturers by the re- 
action of chlorobenzene with chloral 
in the presence of sulfuric acid No 
patent covers the preparation but 
the hazards of handling the inter- 
mediates and the product require 
that only skilled and experienced 
persons m properly equipped plants 
should undertake the synthesis. It 
is decidedly not an enterprise for 
neophytes. The reaction that pro- 
duces DDT at the same time gives 
rise to other compounds which also 
seem to possess insecticidal value. 

But DDT as produced is, in a form 
by no means satisfactory for use 
against insects. It must be extended 
with other things to make it fully 
useful. Some aspects of its applica- 
tions are covered by a United States 
patent issued to Paul Mueller, a 
citizen of Switzerland (U.S.P. 2,329,- 
074 of September 7, 1943). It may be 
used in the form of a dust diluted 
with talc or other powders. In solu- 
tions or emulsions, it may be applied 
to many purposes. It may also be 
included in the aerosol bomb. Each 
of these forms has its particular 
values, 

TOXICITY — The questions of tox- 
icity of such preparations are most 
effectively answered by official 



Courtesy Getgy Company, Inc 
"Neocid" barn spray, containing DDT, 
may be used as a residual type spray 
against flies and mosquitoes or as a 
dip against cattle and goat lice 
and sheep ticks. This insecticide is 
supplied in a wettable powder 
form that is stable in water suspension 

statements from those best qualified 
to know. Dr. H. O. Calvcry of the 
Food and Drug Administration and 
Dr. Paul A. Neal of the National 
Institute of Health have issued this 
joint statement: 

“The extensive animal experi- 
mentation and investigative agricul- 
tural uses indicate quite clearly, we 
believe, that DDT is a deleterious 
substance. On the other hand, the 
use of DDT by the armed forces as 
well as the above experimental work 
on animals has shown that DDT in- 
secticide can be used safely when 
properly labeled and handled with 
adequate precaution. DDT is not a 
caustic poison, a primary irritant, 
and probably not a sensitizing agent. 
For example, it is not dangerous 
like carbolic acid, thallium, strych- 
nine, bichloride of mercury, aniline, 
methyl bromide, cyanides, fluorides, 
arsenic trioxide, caustic acids and 
alkalies, and so on. This group of 
chemicals are so dangerous that they 


must be handled with extreme care 
and the labeling must be so dis- 
tinguishing as to thoroughly warn 
the handlei and user. If substances 
like DDT are classed with these and 
the individual learns that he can 
submit to considerable exposure 
without eye irritation, skin irrita- 
tion, or any subjective signs of 
harm, he instinctively but uncon- 
sciously begins to disregard such 
warning labels and the hazard to 
health is vastly increased. Therefore, 
it is our opinion that DDT docs not 
belong in the class of compounds 
usually labeled “Poison” with the 
skull and cross-bones. DDT does, 
however, warrant the exercise of 
caution m its handling and use and 
as a result we as toxicologists feel 
that such caution statements as are 
recommended by the Insecticide 
Division are appropriate.” 

A previous statement by Dr. Cal- 
very also has a direct bearing on 
the subject: 

“DDT, the much publicized in- 
secticide, is a toxic substance. The 
toxicity of DDT to humans is of a 
sufficiently low order to permit the 
use of DDT without danger to per- 
sonnel if reasonable precautions are 
taken. In spite of the extensive em- 
ployment of this insecticide to date, 
there has been no reported es- 
tablished case of poisoning. This is, 
in large part, the result of obsc aw- 
ing previously published precautions 
and should not be interpreted as an 
indication that any relaxation in 
the observation of those precautions 
is warranted. . . 

“None of us has yet seen a case 
of anyone poisoned by DDT, but our 
laboratory tests show that poisoning 
is possible. . . 

“We receive many reports of 
poisoning blamed on DDT. One told 
of dizziness from spraying all clay 
Most DDT spray solutions have? been 
based on kerosine and the reported 
dizziness is a perfect textbook pic- 
ture of kerosine poisoning. As true 
with many reports, the public are 



Courtesy Todd Shipyards Corporation 

DDT rids beaches of annoying insects 



Spreading a DDT mixture with a Todd fog applicator 
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just not aware of the toxicity symp- 
toms of commonly used materials. 
To date we have not seen a case of 
anyone poisoned by DDT.” 

BEST INFORMATION — In a letter 
on the subject of DDT toxicity, Dr. 
Neal quotes the following state- 
ments summing up the best and 
latest information available 

“Although DDT is deadly to many 
insects, it is not harmful to man if 
properly applied. DDT is definitely 
less toxic than Paris green and 
sodium fluoride — long in use as 
common insecticides. But, as with 
any insecticide, there are certain 
precautions which must be taken 
to avoid any possible harmful effects. 

“In spite of its toxicity, no harmful 
effects have been observed in ani- 
mals exposed in rooms containing 
many times the recommended in- 
secticidal concentration of DDT in 
sprays or dusts. But careless use and 
exposure to abnormally high con- 
centrations of DDT may cause toxic 
effects. Therefore, it is essential to 
follow carefully the directions for 
its use as a household insecticide. 

“It is very unlikely that food con- 
taminated with DDT from ordinary 
home use will cause toxic effects in 
man, but such contamination should 
be avoided by removing food from 
the room or covering it during 
spraying. 

“DDT in dust form is not absorbed 
through the skin unless greases, oils, 
or greasy skin lotions are already 
present on the skin. Nevertheless, 
DDT powders should not be al- 
lowed to remain on the skm, and 
excessive inhalation of the powder 
should be avoided. Since the diluted 
dust (if uncolored) may be mis- 
taken for flour or other foodstuffs, 
the material should be carefully 
labeled and every precaution taken 
to keep it away from children. Any 
danger of food contamination should 
be avoided. 

“DDT in oil solution is readily 
absorbed through the intestines and 
is also absorbed directly through 
the skm. Therefore, DDT-oil solu- 
tions should not be allowed to re- 
main on the skill or saturate cloth- 
ing. Wash the hands and exposed 
skin with warm soapy water; and 
if oil solutions or concentrates are 
spilled on the clothes, change them 
promptly. Avoid inhaling the mist 
and contaminating food with the 
spray. Never use it on the skm or 
coat of animals . If the solvent is 
inflammable don’t use it near a fire. 

“It should be pointed out that 
many of the solvents (kerosine and so 
on) used in preparing DDT insecti- 
cides in themselves may cause irri- 
tation of the skin and other harm- 
ful effects when handled carelessly. 


By observing proper precautions and 
cleanliness, these can be avoided. 

“If a good deal of spraying is to 
be done it is advisable to wear 
gloves, goggles, and a respirator to 
avoid excessive contact and inhala- 
tion of DDT and its solvents.” 

NO ACTUAL POISONINGS - A 

subsequent statement by the Indus- 
trial Hygiene Division, U. S. Public 
Health Service contains the follow- 
ing: 

“Before the Army’s release of the 
insecticide for field use by its per- 
sonnel, extensive tests of biologic 
effects were made by this labora- 
tory. No case of poisoning actually 
due to DDT has occurred in the 
United States, reports the Chief of 
the laboratory. In more than two 
million persons exposed to DDT in 
its use by the Army for control of 
insect-borne diseases, no case of 
poisoning is known to have occurred. 

“Those cases of toxicity which have 
occurred to the present time have 
been found to be due to the sol- 
vents used in the DDT mixture. 
Many of these solvents, such as 
kerosine, xylene, and others in 
themselves may cause irritation of 
the skm and other harmful systemic 
effects when handled carelessly. 
Such effects may be avoided by ob- 
serving proper precautions and strict 
personal cleanliness It is recom- 
mended that the chlorinated hydro- 
carbons, with the possible exception 
of methylene chloride and trichlor- 
ethylene, should not be used as 
solvents for DDT.” 

Obviously, when properly han- 
dled, DDT is one of the safest of 
the various dangerous substances 
used by the American people and 
there is nothing to fear if the mate- 
rial and products containing it are 
handled with proper respect. Clear- 
ly, too, the great value of DDT fully 
justifies proper precautions in its 
use One such precaution is to use 
the products of trustworthy manu- 
facturers and to avoid fly-by-night 
products having no responsible 
sponsor. 

Yes, DDT is poisonous but it 
is extremely useful if you treat it 
right. 

<$> ® ® 

DRYING OILS 

Obtained by Electrolytic 

Reduction of Glucose 

S orbitol, an alcohol containing six 
hydroxyl groups and made by the 
electrolytic reduction of glucose, 
has been found to yield drying oils 
of uniquely valuable properties 
when combined with the fatty acids 


of linseed oil, replacing the glycerol 
naturally present. Glycerol, the al- 
cohol naturally present in fats and 
oils, has three hydroxyl groups as 
compared with four in pentaeryth- 
ritol and six in sorbitol. Each of 
these polyhydric alcohols imparts 
valuable properties to drying oils 
and apparently the greater the 
number of hydroxyl groups, the 
quicker drying is the product. Var- 
nishes made with the sorbitol oils 
are reported to diy to a hard finish. 

YEAST VS, FAMINE 

Special Product Is 

High in Vitamin B 

Growth of a special yeast high in 
protein and the B vitamins is being 
undertaken in the West Indies with 
the expectation that the highly con- 
centrated nutriment of the product 
may be especially valuable in war- 
torn Europe. The yeast product has 
a protein content of 40 to 50 per- 
cent and is expected to cost about 
12 cents pei pound, when produced 
from sugar cane grown in Jamaica. 
The average person’s daily require- 
ment of piotem and B vitamin is 
reported to be met by about half 
an ounce of the concentrated yeast. 

PRESERVATIVE 

May be Perfected 

From Penicillin 

P enicillin, heralded for its feats 
m conquering infections, has been 
suggested by United States Depart- 
ment of Agriculture scientists as a 
possible preservative of foodstuffs. 
Tests have shown the drug’s effec- 
tiveness against many types of mi- 
crobes, but not all, and while it 
seems likely to have value, much 
more research is necessary to show 
how it should be used Tests on 
milk are piomismg but not conclu- 
sive. 

ARTIFICIAL FALL 

Aids in Harvesting 

Many Crops 

Chemical dusting of cotton plants 
to cause their leaves to fall when 
desired in order to allow mechanical 
pickers to handle the crop has 
proved successful and is now mov- 
ing into other fields of usefulness. 
Similar dusting defoliates tomato 
plants and lets the sun reach the 
fruit to ripen it as the season ad- 
vances. Removal of the leaves from 
vines is reported to simplify har- 
vesting soy beans. Other applica- 
tions of the new technique are ex- 
pected to benefit those who can’t 
wait for Nature to bring on Fall 
in due course. Active principal of 
the dust used is calcium cyanamide. 
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METALS IN INDUSTRY ’ 


Boron Carbide: A Challenge 


Industry Has Available a Material which Can Be Pul to Many Produc- 
tion Uses, When Means Are Found to Capitalize Fully on its Ad- 
vantages and Overcome its Weaknesses. Already Boron Carbide is Be- 
ing Used in Blast Nozzles, Gages, and Specialized Cutting Tools 

By FRED P. PETERS 

Editor-ln-Chiel, Materials Methods 


I F ever an industrial material 
could be said to be “noble” then 
boron carbide is that material The 
word “noble” m the industrial argot 
means “not susceptible to attack by 
other materials,” as in the case of 
gold, which is not readily attacked 
by acids, and pure silver, which does 
not oxidize at room temperatures. 
And boron carbide is less suscep li- 
able to attack than almost any other 
material known to industry. Acids 
will not etch it; only diamonds will 
cut it (and then only very slowly) , 


alkalies do not bother it; water will 
not rust it; heat at temperatures 
ordinarily found in industrial fur- 
naces will not melt it; intense cold 
will not weaken it; and electrostatic 
charges will not gather on it. It can- 
not be swaged, forged, or extruded 
It has just one weakness Solid 
boron carbide is brittle. And the in- 
dividual grains that make up the 
solid form also arc' brittle'. Boron 
caibido shapes should not be hit 
with hammers nor dropped on the 
lloor. Boron carbide grains cannot 


be used as the abrasive m a grind- 
ing wheel, their shat p points will 
bieak ofT and leave the wheel glazed 
and useless 

And this is the challenge of boron 
carbide, a challenge which has been 
too tough for most industrial de- 
signcis to accept during the ten 
years 01 more that the material 
has been on the market Fabrication 
always involves processes which are 
either deforming or destructive; 



processes which cut away, eat away, 
melt away, or squeeze away some 
parts of the material being fabri- 
cated. Wear and other damage in 
service are caused by exactly the 
same processes. With the exceptions 
of cutting by diamonds and break- 
ing by rough handling, boron car- 
bide defies all such processes. Let 
industry learn how to fabricate 
boron carbide and to so design prod- 
ucts that their boron carbide parts 
are protected against breakage, and 
some of the most durable products 
known to man can be made. 

A few industrial designers and 
production men have met this chal- 
lenge, and with startling results. 
The boron carbide parts often out- 
wear the ones they displace hun- 
dreds and even thousands of times 


Right: Micrometers and gages made 
with boron carbide have advantages 


Blast nozzles of boron carbide, be- 
cause of the hardness of the mate- 
rial, have extremely long life. In many 
cases, where ordinary nozzles will last 
only a matter of a half hour or so, a 
switch to boron carbide nozzles results 
in a life extension of some 3000 times 
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Left* Boron car- 
bide inserts 
in this 

mortar and pestle 
are held in 
stainless steel 
Right, some 
of the more 
common shapes 
into which 
boron carbide can 
be formed 



ovei In fact, the boron carbide 
parts have been known to bring 
whole new industrial developments 
into being Here are some examples 

BLAST NOZZLES — Ordinary chilled 
iron blast nozzles for handling 
abrasives are likely to last only 30 
minutes in service, whereas those 
made of boron carbide may have 
3000 times that life. 

With the boron carbide nozzles, 
many a sand blaster has had to 
change his whole conception of his 
job. He had been used to having his 
nozzle start with a small orifice 
which delivered a small and control- 
lable stream of sand with minimum 
use of compressed air, but having 
the nozzle rapidly wear larger at 
the orifice with the sand becoming 
less and less controllable and the 
air wastage greater and greater 
until he had to discard the nozzle 
During this 30-mmute peiiod he 
had to accommodate his blasting 
technique to changes in the blast 
stream. But with his boron carbide 
nozzle the blast stream and the air 
consumption remain constant, hour 
after hour, day after day; eight 
weeks of 40 hours a week steady 
service will pass before he has to 
change a nozzle His work is done 
more rapidly and is accordingly of 
higher quality. 

Thousands of abrasive blasting 
operations are done by automatic 
machines today. It would have been 
impossible to develop some of the 
best of these machines if the long 
lived boron carbide nozzles had not 
been available to keep them in con- 
stant operation. The machines could 
not have compensated for rapid 
nozzle wear the way the operators 
of manually directed blast nozzles 
do. 

GAGE PARTS—* Gages which are 
used for inspecting extremely ac- 
curate metal parts are subject to 
many ailments. They can wear to 
smaller dimensions or to false 
shapes. The metal in them can creep 
or warp out of shape. They can pick 
up electrostatic charges which cause 
bits of metal or of abrasive to cling 
to them. They can be scratched by 
work-hardened steel chips or by bits 
of abrasive. They can scratch the 


paits which are being inspected, 
especially if bits of metal oi of 
abiasive cling to them 

One result of such tioubles is 
false gaging Another is that metal 
gages may have to be called m at 
the end of every eight hours of use 
so they can be checked for accuracy 
and for damage. 

Boron carbide gage paits lack 
some of those ailments entirely, and 
have others only m much lesser de- 
grees than do the tool steels of 
which gages ordinarily are made 

The boron carbide parts wear only 
at a fraction of the rates of steel 
ones. They will not warp or creep. 
They will not pick up or hold elec- 
trostatic charges, therefore chips or 
grits are not likely to cling to them 
They will not scratch the work They 
cannot be sciatched by any steel 
chips nor abrasive particles 

One result of this superiority is 
that boron carbide gages often are 
called in for inspection only once for 
every 40 hours of service or even 
longer; they have been known to 
reduce gage inspection costs by 99 
percent. Another is much lower gage 
life; in extreme cases, such as the 
gaging of rough porcelains, boron 
carbide gages have been known to 
last 4200 times as long as the gages 
they displaced. A third result is the 
elimination of false gaging which can 
be caused by gages wearing to false 
sizes or false shapes. 

In spite of these boron carbide 
advantages, the great majority of 
gages are, and will continue to be, 
made of steel, tungsten carbide, and 
other materials. The boron carbide is 
too costly when only a few thousand 
pieces of a size are to be gaged, 
and there is no point in risking the 
penalties of boron carbide brittle- 
ness on easy jobs. But where the 
boron carbide is needed its ad- 
vantages are likely to be overwhelm- 
ing. 

MORTAR AND PESTLE - When 
mortar linings and pestle tips are 
made of boron carbide they are not 
affected chemically by the materials 
being ground up and will not ac- 
quire scratches which might hold 
tiny particles of material and pre- 
vent completely clean washing. 
Therefore, the chemist never has 


his materials contaminated by 
chemical reactions with the mortar 
lining or the pestle tip, or by previ- 
ously ground materials which stayed 
m scratched places when he was 
cleaning his equipment. 

Moreover, the boron carbide parts 
can be supplied with different sui- 
face finishes, ranging from highly 
polished to satm. Each of these fin- 
ishes has a different coefficient of 
friction and therefore a different 
speed at which grinding can be 
done. 

CUTTING TOOLS— Boron carbide 
is too brittle for use m ordinary met- 
al-cutting tools. But it can be used 
on glass-bearing plastics, on porce- 
lains, and on other materials where 
the abrasiveness of the material 
being cut is a hard problem and the 
shear resistance is not 

BLASTING MASKS-When glass, 
wood, plastics, and other compara- 
tively soft materials are to be sand 
blasted to produce special patterns 
and finishes on them, the areas 
which are not to be blasted often 
have to be masked to keep the Hy- 
ing abrasive particles from striking 
and marring them. Most masking 
materials are rapidly worn away and 
have to be replaced at frequent in- 
tervals. If the masks are of intricate 
or closely controlled shapes this re- 
placement may be costly. 

Boron carbide masks are not af- 
fected by the blasts m most cases, 
and when they are affected the wear 
is so slow as to be negligible. Their 
use is permitting much fancy pattern 
blasting which would otherwise 
never be attempted. 

EXTRUSION DIES — Many abrasive 
materials are extruded to shape. 
Since extrusion mvolves heavy 
pressure to squeeze the materials to 
shape, the wear on the die can be 
rapid. Leads for pencils have this 
problem, and so do abrasive rods, 
coatings extruded on welding rods 
or on cables, and many others. The 
superior resistance to abrasion of 
boron carbide permits great savings 
in these dies. And not the least of the 
savings is in the fact that as a die 
wears larger it extrudes more mate- 
rial per lineal foot of extruded prod- 
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act with consequent wasteage of the 
material. 

Other industrial parts that are 
subject to extreme wear exist by the 
thousands. The problem is to fabri- 
cate the boron carbide to the neces- 
sary shapes and sizes. 

First attack on this problem is be- 
ing made by the Norton Company 
whose Norbide is the best known 
commercial boron carbide. The at- 



Diamond dust as a lapping agent has 
been replaced, in many applications, 
by boron carbide in the powder state 


tack begins with the first steps m 
boron carbide production. 

Norbide is made from the finest 
boric acid crystals combined with 
ash-free petroleum coke. The mix- 
ture is heated to a temperature very 
near to 5000 degrees, Fahrenheit, in 
an electric furnace. This results in 
cinder-like chunks of boron car- 
bide. These pieces are ground to a 

% # 

BERYLLIUM STEEL 
Retains Spring Properties 
Up to Red Heat 

A recently developed alloy of pos- 
sibly interesting but still undeter- 
mined future is beryllium steel, ac- 
tually a “stainless steel” containing- 
12 percent chromium, upwards of 8 
percent nickel, and 1 percent 
beryllium. The alloy has high-tem- 
perature oxidation resistance but an 
outstanding additional advantage is 
the fact that the beryllium steel 
can be age-hardened at around 1350 
degrees, Fahrenheit, and that the 
consequent good spring properties 
of the material are retained at op- 
erating temperatures up to a red 
heat. 

HEATING ELEMENTS 
Improved by Addition of 
Small Amounts of Thorium 

German workers in the held of elec- 
trical resistance alloys of the 80 per- 
cent nickel, 20 percent chromium 
type (used for heating elements in 
home appliances and industrial elec- 
trical furnaces) recently reported 


line powder, and the powder m turn 
is heated to over 4000 degrees, Fah- 
renheit, and pressed into solid 
shapes. No binder is needed. 

Experiments in pressing the pow- 
der into larger and larger rods, 
tubes, and other shapes are continu- 
ally in progress. Many special shapes 
are made so the final diamond cut- 
ting operations will be held to a 
minimum. 

Sometimes the pressed shapes can 
be used without further finishing, as 
is the case with some abrasive blast 
nozzles. 

When finishing is needed for ac- 
curacy or because the shape cannot 
be produced by pressing a powder at 
such temperatures, the fabricatoi 
can learn how to do the work him- 
self or he can turn to houses like the 
New England Carbide Tool Com- 
pany which have made a specialty 
of this art. Full instructions for pro- 
cedure are available, and the sales 
engineering behind this product is 
high quality, but nevertheless it 
sometimes is best to turn to a house 
which already has acquired the 
know-how. 

Learning how to use boron car- 
bide, and especially how to fabricate 
it, is difficult. But any engineer who 
masters that art can proceed in the 
knowledge that he is using the hard- 
est material ever made by man and 
one of the noblest materials known 
to industry. 

that the addition of thorium to such 
alloys improves their life at 2000 
degrees, Fahrenheit, by 500 to 600 
percent. 

Thus at 1920 degrees, Fahrenheit, 
a wire with 0.02 percent thorium had 
a 75 -hour life; with 0.1 percent 
thorium, 140 hours; with 1 percent, 
325 hours; and with 2 percent, 400 
hours. The increase in life seems to 
continue with additional thorium 
beyond 2 percent, but the alloys then 
become very difficult to work. 

HIGH-TEMPERATURE STEELS 

Out-Do Best Pre-War 

Materials Many Times Over 

Among the most significant war- 
time developments from the point of 
view of planners of peace-time 
engineering products are the new 
high-temperature steels and alloys 
developed for gas turbines, super- 
chargers, and so on. 

Falling into the class of high-al- 
loy stainless steels with special ad- 
ditions such as molybdenum, these 
modem alloys can operate success- 
fully at 1500 degrees, Fahrenheit, 
and 15,000 pounds per square inch 


stiess or pressure. Best pie-wai 
materials, lasted only 100 hours, 
steady improvements in the last live 
years have resulted in alloys that 
now operate successfully for 900(5 
hours under the same conditions. 
Developed primarily for gas tur- 
bines, which are expected to find 
use in the future in aircraft, electric* 
power plants, locomotives, ships, and 
perhaps even autos, the alloys may 
also find service m steam turbines, 
where the higher temperatures and 
pressures they pci mil will provide* 
increased efficiency 

WIND-TUNNEL STEELS 
Point Way for Other Applications 
At Low Temperatures 

The new and unique sub-zcio, 
high-altitude wind tunnel at the* 
engine research laboratory of the 
National Advisory Committee for 
Aeronautics, Cleveland, Ohio, re- 
quires for its walls a material that 
is highly resistant to impact and to 
the embrittling effects of low tem- 
peratures, as well as easy worka- 
bility and reasonably low cost 
The material finally selected was 
one of the “low-alloy” steels (ac- 
tually Youngstown’s “Yoloy,” a low- 
carbon nickel-copper alloy steel) 
that are also finding increased use 
for their weight-saving advantages 
m transportation and construction 
equipment. This newest application 
in low -tempera lure work (the tem- 
perature of the 500 miles per hour 
wind in the tunnel is 48 degrees be- 
low zero, Fahrenheit) suggests 
many possible uses for such low- 
alloy steels in aircraft themselves 
and in air-conditioning and refrig- 
eration equipment-- especially if 

the latter are to be portable or used 
in transportation equipment 

POT CLEANERS 
Will Use Extruded 
Monel Meta? Ribbons 

P OT cleaners made ol meshed 
metal strip, a war-time civilian 
casualty, will be made of more dur- 
able and corrosion-resistant metals 
when converted production really 
gets rolling 

Dairy-industry needs led to the 
study of Monel metal (nickel-copper 
alloy) for pot cleaners, but difficul- 
ties in extruding the alloy in ribbon 
form and then weaving it delayed 
the application. With the recent so- 
lution of these manufacturing prob- 
lems, pot cleaners made of this 
bright, non-rusting, long-lasting 
material are a reality, and not only 
Mrs. America but also whole indus- 
tries (such as chemical-processing 
and food-manufacturing) will be 
putting them to effective use. 
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Television n Th© 


Dark 

loioge Orthicon Tube Has Tremendously Increased Sensitivity, Espe- 
cially in the Infra-Red. It Points to Perfected Television and to Mili- 
tary Applications in Television-Controlled Pilotless Planes 

By VIN ZELUFF 

Associate Editor, Electronics 


I^oupled with other recent tech- 
ideal improvements, a new 
television camera tube recently an- 
nounced by Radio Corporation of 
America is expected to provide 
television pictures that will com- 
pletely satisfy the public and thus 
allow the carefully nursed industry 
to find a firm footing. 

Called the image orthicon, the 
new tube picks up scenes by candle- 
and match-light, and can even pro- 
duce an image from a blacked-out 
room in which invisible infra-red 
rays are being radiated. In an RCA- 
NBC demonstration of the new tube, 
all lights were turned out in the 
studio where the audience was as- 
sembled. Unseen infra-red lamps 
were turned on, but it was still so 
dark that members of the audience 
could not see one another. Tele- 
vision receivers in the studio were 
operated and their screens showed 
bright images of a dancer and other 
persons who were in the same room, 
yet weie otherwise invisible to the 
audience. This was made possible 
by the high sensitivity of the pickup 
tube to infra-red rays 

HOW IT WORKS— The new tube 
contains an electron image surface, 
a scanning section smaller and 
simpler than those built before the 
war, and an electron multiplier sec- 
tion. This latter element amplifies 
the relatively weak video signals be- 


fore transmission and is based up- 
on principles that led to the design 
of the multiplier phototube. The 
high sensitivity of that tube depends 
on secondary electron emission, in 
which electrons are directed toward 
a target called a dynode. When an 
electron hits the dynode, two or 
more electrons are emitted for each 
electron striking it. These, in turn, 
can be directed to another dynode 
and so on through a series to pro- 
vide still further multiplier action. 

An optical lens system is used to 
pick up light from the scene to be 
transmitted and focus this light on 
a photosensitive surface in the 
camera tube. Electrons are emitted 
from each illuminated area of the 
surface in proportion to the intens- 
ity of the light striking the area. 

A grid placed behind the photo- 
sensitive surface forces streams of 
electrons to flow from the back of 
the photosensitive element to a 
scanning target. The resulting bom- 
bardment causes secondary elec- 
trons to be thrown off the target and 



RCA's new supersensitive television 
camera should solve many of the il- 
lumination difficulties of the art 


leaves on it a pattern of varymg 
positive charges which corresponds 
to the image of the scene being 
televised. 

A beam of electrons from a con- 
ventional electron gun in the base 
of the tube scans the target. Elec- 
trons in the beam slow down and 
stop just short of the scanning tar- 
get and return to the base of the 
tube, except when they approach a 
section of the target that has a posi- 
tive charge. Then enough electrons 
are deposited on the back of the 
target to neutralize the charge, after 
which the beam again fails to reach 
the target. 

The returning beam thus has a 
varying loss of electrons left behind 
on the target, and the beam current 
corresponds with the picture infor- 
mation on the photosensitive surface 
The beam is amplified in a cascade 
electron multiplier that consists of a 
series of dynodes near the base of 
the tube. On weak signals when the 
camera tube is illuminated by only 





Official United States Navy photograph of a "Glomb"— a television -controlled glider- 
bomber that can "see" its target ahead and be guided to it from some remote point 
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indie per square foot, the mul- 
jj uer has an amplification of about 
,00. At a 10-candle level, this value 
drops to about 10; this feature pro- 
vides an action similar to automatic 
volume control in home radio re- 
ceivers. This is an advantage in tele- 
vision since it prevents strong light- 
ing in the scene from blotting out 
weakly-lit portions. 

Television cameras fitted with the 
new tube are expected to be ready 
for delivery to television broad- 
casters in about six months The 


high sensitivity of the new tube sim- 
plifies the lighting problems of pro- 
ducing television programs and 
makes it possible to obtain cloarei 
television images under changing 
light conditions than is possible using 
the older camera tubes 
The image orthicon is 15 inches 
long and three inches m diameter 
at its widest section. In addition to 


W ith a roar approximating 
the blast of the Queen Mary’s 
fog horn, the hundred-million -volt 
betatron or electron accelerator con- 
structed at the General Electric Re- 
search Laboratory emerged recently 
from behind two years of war-time 
censorship to show what it had been 
doing. Among other feats, the new 
electronic machine can actually cre- 
ate matter from energy, duplicating 
the process of creation of the uni- 
verse from atomic particles. 


high sensitivity, it provides greater 
depth of field and inclusion of back- 
ground that might otherwise be 
blurred. It may be used m conjunc- 
tion with a telephoto lens for long 
shots 

PILOTLESS PLANE "EYES" - The 
image orthicon tube has been a mili- 
tary secret until now. Some of the 
uses to which it can be applied will 
probably remain secret for some 
time, but one application of tele- 
vision techniques that the Navy has 


disclosed is that of acting as the 
“eyes” of a pilotless torpedo plane. 

As early as 1940, successful dem- 
onstrations of pilotless aircraft had 
been made with a torpedo plane 
which was radio-controlled and tele- 
vision-directed from a control plane 
10 miles distant. The “ghost” plane’s 
torpedo was successfully launched 
squarely into a maneuvering de- 




When the operating switch is 
closed, the 130 -ton electromagnet of 
the unit vibrates with ground-shak- 
ing intensity, but the sound effects 
are incidental to the action of the 
magnetic field in making electrons 
whirl through the inside of a dough- 
nut- shaped glass tube at a speed ap- 
proaching that of light. At the criti- 
cal moment, the electrons are de- 
flected against a target, generating 
super X-rays of 100,000,000 electron 
volts that, in turn, can be changed 


stroyer. Similarly, a dive bomfoci 
was made to plunge through the 
.center of a moving target From 
these experiments several types of 
pilotless assault ships were devel- 
oped, a number of which were used 
against the Japanese base at Rabaul 

For such use, the television cam- 
era “sees” ahead of the guided mis- 
sile and transmits the scene back to 
the control plane If the missile is 
properly aimed, the desired target 
appears on the screen of the tele- 
vision receiver in the control plane 
If the target is not visible or not 
accurately centered, the flying path 
of the pilotless plane is corrected 
by radio signals from the control 
plane or base. 

According to the Navy, future 
wars will be fought in the air by 
pilotless planes that will “home” by 
electronics on their targets. Defense 
against these will consist of anti-air- 
craft missiles that will have an elec- 
tronic brain to guide them with pre- 
cision That such missiles are entire- 
ly practical is proved by the results 
obtained by use of the electronic 
proximity fuze m anti-aircraft shells 
that detonates the shell only when 
it is in the vicinity of the target 
To develop futme weapons, the 
United States Navy’s now Ofiieo of 
Research and Inventions has initi- 
ated the enlargement of the airborne 
electronic facility at the Naval Re- 
search Laboratory. About 25 pot - 
cent of the efforts of the laboratory 
and its personnel will be directed 
toward airborne electronic develop- 
ments required by the Navy 


Volts 


into newly -born negative and posi- 
tive electrons — particles of matter 
created from energy and nothing 
else. 

The new betatron produces X- 
rays far stronger than could ever 
be produced before, capable of mak- 
ing sharp, high-speed radiographs 
through 12 inches of steel. It is the 
first man-made machine that can 
duplicate the effects of cosmic rays. 
The tremendously powerful beams 
can even destroy the uranium atom 
(the active substance in atomic 
bombs), and can change one element 
to another by transmutation in a 



Simplified drawing of the image orthicon tube See description in text 


100,000,000 Electron 


New Super X-Ray Generator Makes Possible Transmutation of Elements 
and Opens New Fields for Extended Research in Nuclear Physics 


By JOHN MARKUS 

Associate Editor, Electronics 
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The huge electromagnet of the electron accelerator 


Doughnut-shaped glass vacuum tube of the betatron 


successful though not economical 
realization of the dreams of alchem- 
ists. 

The betatron is located m a special 
building with concrete walls three 
feet thick as a protection from the 
dangerous rays. The principal part 
is the huge electromagnet, made of 
laminated silicon steel arranged as a 
block 9 feet high, 6 feet wide, and 
15 feet long. In a rectangular open- 
ing passing through the magnet 
from front to back are the pole 
faces, 76 inches m diameter, sur- 
rounded by large coils of insulated 
1 -inch copper conductor. These coils 
are energized from a hank of 24,000 
volt capacitors m an upstairs room 
and the resultant intense magnetic 
field iff concentiated in the 74-inch 
diameter doughnut-shaped glass 
vacuum tube positioned between the 
pole faces. 

Projecting into the doughnut at 
one point is an electron gun, similar 
to that in a television cathode-ray 
tube. This gun shoots out a beam 
of electrons with an initial speed of 
several thousand electron volts. The 
magnetic field bends the beam into 
a fixed circular orbit that clears the 
side walls of the doughnut and 
boosts their speed and energy at a 
rate of 400 electron volts for each 
trip aiound the tube. 

When the machine is operating at 
full power, the electrons make 250,- 
000 revolutions and reach a speed 
of 100,000 electron volts in l/240th 
second, after which a pulse of cur- 
rent passes through two smallei 
auxiliary coils on the pole faces 
This causes the electrons to spiral 
away from then orbit and to hit a 
tungsten target which they previ- 
ously missed, generating X-rays that 
emerge from the doughnut in a pen- 
cil-like beam only two degrees in 
diameter. 

Einstein showed theoretically in 
his relativity theory that matter and 
energy are equivalent and that one 
may be changed to the other. With 
the betatron, this equivalence can 
be demonstrated and proved in both 


directions. In the atomic bomb only 
the conversion from matter to energy 
is utilized. The reverse change has 
been observed in studies of cosmic 
rays and rays from radioactive ele- 
ments. A small amount of matter 
corresponds to an enormous amount 
of energy, however, so only minute 
quantities of matter can be produced 
even with the expenditure of huge 
quantities of energy 

MATTER CREATED— The reverse 
process in the betatron, called £k pair 
formation,” occurs when high-in - 
tensity X-rays pass close to the 
nucleus of an atom. By some process 
not yet understood the X-rays then 
cease to exist and there is created 
instead a new electron and a posi- 
tron (an electron with a positive 
charge). The positron quickly gets 
together with some other electron, 
so they both change to radiation 
The new electron is still there, how- 
ever, and, since it has mass, it is a 
unit of matter. 

An ordinary silver half dollar gives 
off rays like those of radium after a 
few minutes exposure to the intense 
X-ray stream produced in the beta- 
tron, demonstrating dramatically 
that transmutation of elements is 
possible, even though expensive and 
impracticable. A Geiger counter is 
used to show the effect. The counter 
normally clicks about 30 times a 
minute, due to cosmic radiation, and 
the com before irradiation had no 
effect. When the half dollar is in- 
serted in the counter after being 
bombarded with super X-rays, the 
clicks step up to about 10,000 per 
minute. After a few minutes, how- 
ever, this slows down and finally 
ceases, as a result of the decay of 
the radio-activity. 

What happens is that rays from 
the betatron knock a neutron from 
the nucleus of a silver atom. This 
changes it from ordinary silver, with 
mass of 109 units, to an unstable 
silver isotope weighing only 108 
units. The isotope gives off an elec- 
tron, which increases its positive 


electrical charge by one unit and 
transmutes it to cadmium, since it is 
the electrical charge of the nucleus 
that determines what element it is. 

The electrons given off during 
this transmutation are responsible 
for the increased response of the 
Geiger counter Simultaneously, 
another isotope of normal silver, of 
mass 107, changes to silver 106 and 
thence to palladium, and some of the 
copper in coin silver changes from 
its normal mass of 63 to 62, then to 
nickel. Since all of these activities 
die off rapidly, the coin is no longer 
dangerously radio-active after an 
hour or so Although these changes 
involve huge numbers of atoms, they 
are exceedingly small in proportion 
to all the atoms in the com, and no 
chemical test could detect the cad- 
mium, nickel, or palladium produced 

Control of the betatron is entire- 
ly from a neighboring room because 
it is dangerous for anyone to be near 
when the machine is operating. An 
elaborate series of switches and dials 
enable the operators to tell what is 
happening. 

The big machine was placed in op- 
eration in the summer of 1943 but 
Government secrecy orders on all 
work related in any way to the field 
of nuclear physics, designed to pro- 
tect the atomic bomb project, pre- 
vented its details being revealed 
earlier 


m ® ® 

BIRD TRACES 

Have Been Observed 
On Radar Tubes 

O ne possible use for radar equip- 
ment is the study of the flight char- 
acteristics of different species of 
birds Albatrosses and other large 
birds have been found to cause spots 
or traces on the screens of the ca- 
thode-ray tubes used as indicators 
of radar units, according to a report 
of an ornithologist now in the Navy. 
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Standards s or Versatility 


industrial Standards Can and Will Give the Whole World a Better 
standard of Living. But Complete International Co-Operation Must be 
joined Before Such Standardization Can be Fully Realized. Industry 
-aces Many and Diversified Problems in the Process 

By EDWIN LAIRD CADY 


A physician-scientist in New 
York, experimenting with the 
relief of pain, ran head on into an 
international standard. He was 
working with a diathermy machine, 
and in the process was broadcasting 
radio waves that by some freak of 
the upper atmosphere were jamming 
short-wave broadcasts in England 
and California simultaneously, al- 
though having little effect anywhere 
else. 

He had his machine readjusted, of 
course, the minute he found out 
what he was doing. The authorities 
told him what steps to take, and 
they in turn based their instruc- 
tions on international radio stand- 
ards. 

Problems like this caused scien- 
tists from all over the world to meet 
in New York a few weeks ago and 
do the spade-work for a brand new 
international standards body. They 
called themselves the “United Na- 
tions Standards Coordinating Com- 
mittee” and they came from Aus- 
tralia, Belgium, Brazil, Canada, 
China, Denmark, France, Great 


Britain, Mexico, Netherlands, New 
Zealand, South Africa, and the 
United States. 

Other nations will co-operate. 
There will be a formal organization 
meeting in London early in the 
spring, and then or soon thereafter 
the whole world will have to join 
in. There are too many problems 
which recognize no national boun- 
daries, too many situations that will 
not wait, for any important nation to 
fail to recognize the importance of 
standards work. 

Radio is just one example. With- 
out agreed-upon international stand- 
ards, radio broadcasting stations in 
any nation could be made so power- 
ful that those in other lands all over 
the world would be jammed off the 
air. A little retaliation, and broad- 
casting would be at an end every- 
where. 

RADIO H E AD AC H ES— 'The question 
is; Where are standards which have 
the force or the effect of law to be- 
gin and stop? The humble vacuum 
cleaner is an example of the prob- 


lems which cause the standards 
makers to scratch their perplexed 
heads. There is many a radar device 
which could enormously increase 
the safety of aircraft if it were not 
for the fact that an old and worn 
vacuum cleaner running in some 
housewife's parlor could broadcast 
on a wavelength that would throw 
the plane completely off the beam. 
Passing a law to control the new 
cleaners and other small motors as 
they leave the manufacturers pro- 
duction line would be easy enough, 
but passing one to control the old 
ones would be political suicide foi 
many a senator, especially if the 
ladies did not like his radio voice 
anyhow! And to be much good the 
law would have to be international; 
it at least would have to get over the 
borders into Canada and Mexico. 
Enough large cities are close enough 
to the borders of those two nations 
for their vacuum cleaners to mis- 
direct our aircraft and for ours to 
draw theirs’ off their intended 
routes. 

Added to this problem arc wide 
differences in national ideas about 
what standards should be enacted 
into laws. In the United States we 
try to trust the force of public opin- 
ion as much as possible, to enact 
standards into laws only as a last 
result. In England and plenty of 
other nations the standards are 
matters of legislation and become 
laws. But, it is whispered, England 
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Although a few non-standard parts give this machine tool some special motions, hun- 
dreds of standard parts make up bulk of the machine and allow great versatility of use 


allows her manufacturers the lati- 
tude of “shop customs” and her ac- 
tual observance of standards is less 
than ours. And, it is retorted, our 
standards for the most part are only 
minimum ones, and we exceed them 
so continually that they are likely 
to be obsolete before they are 
passed. The arguments go on from 
there. 

Two things make Americans the 
standards leaders of the world. The 
first is that standards increase ver- 
satility of product design rather 
than inhibit it. The second is that 
standards work has to be done slow- 
ly and open mindedly, with all 
attention concentrated on team 
work. 

Americans did not invent the idea 
of standards. Not by the stones of 
King Solomon’s temple, the short 
swords of the Homan soldiers, and 
the bluff British threads of Whit- 
worth. But we have gone further 
with their use than anyone else. 
And we have learned that stand- 
ards are to product design what 
fundamentals are to football or 
finger exercises are to a pianist. Get 
the fundamentals fully under control 
and the original ideas work perfect- 
ly. Ignore the fundamentals and 
everything costs too much. 

Standardized parts in automobiles 
get the basic costs of the cars down 
so low that the designers have 
plenty of spread between those costs 
and the selling prices, and with that 
spread they can develop plenty of 
new ideas. A machine tool has a 
new and better control motion. 
Everybody studies that motion, 
knowing that the rest of the ma- 
chine is made of standard parts and 


of materials tested by standard 
methods and that the new idea is 
supported by parts which are sure 
to function. 

ONLY 800 STANDARDS— It is the 
standards, then, that make versa- 
tility possible at a price which the 
market can afford to pay. But, we 
have also learned, those standards 
have to he developed slowly. Some- 
times, it seems, with exasperating 
slowness; our 33 years of really 
organized standards work under the 
American Standards Association 
have given us only a few more than 
800 standards, including the war- 
time emergency ones. 

The making of an American 
Standard is a tedious business Its 
formal study may take anywhere 
from one to six years, and if any- 
one wishes to look back far enough 
into the formal development he may 


find that that pail took 16 oi even 
60 years to emeige into standard 
form. 

First of all, something new has to 
be developed and be good enough 
so a great many begin making and 
using it The taper method of hold- 
ing drills and other tools would be 
a good example. With time the best 
taper angles begin to work their 
way to the top of the welter of con- 
flicting ideas on the subject, and 
large numbers of manufacturers be- 
gin using ones which are very near- 
ly alike. This is the informal stage 
of standards development 

After a while the manufacturers 
feel a need to agree among them- 
selves so that anybody’s shank will 
fit into anybody else’s socket, thus 
saving everybody the cost of con- 
tinually making shanks or sockets 
of special taper angles. Some of the 
larger makers get together with 
large users, perhaps under the 
auspices of an engineering society 
such as the American Society of 
Mechanical Engineers. The Ameri- 
can Standards Association (ASA) 
is not a formal party to this, al- 
though it may supply advice and 
trained secretarial help. And thus 
the formal part of building a stand- 
ard begins. 

The meeting appoints a committee 
and the committee works out a sat- 
isfactory tentative standard. This is 
submitted to the ASA and the real 
formal part of standardization is 
under way. 

The ASA does nothing but co- 
ordinate. But there is plenty of that 
to be done. The National Bureau 
of Standards may have highly scien- 
tific ideas on the subject. Labor un- 
ions have a voice m Standard after 
standard; their members may have 
their jobs and skills affected. The 
National Safety Council is called in; 
the new standard must promote 
safety. The air forces, the navy, and 
the army are important; the stand- 



Circles on the 
ground are 
safety standards. 

No one may 
go within these 
circles when 
X-ray (on wing) 
is being 

used for structural 
Inspection 
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awl must be workable for devices 
m t Hi 1 * an, afloat, and ashore. Large 
l useis are asked to vote; they may 
| have big and costly inventories of 
tools or parts that will bo affected 
by a new standard. 

The standard has to be complete 
A recent experience with wooden 
poles is an example of what can 
happen to an incomplete standard. 



Couitesy New Departure Division, 
General Motors Corporation 


Ball bearing sizes are controlled 
by international standardization 

This one was laid down lor the mini- 
mum sizes for specific strengths of 
poles made of the woods commonly 
used for this purpose. Poles of the 
same sizes but inferior strength 
woods began coming onto the mar- 
ket, The shmdard had to he re- 
vised to cover wide varieties of 
wood so the user could buy his poles 
by standard strength figures and not 
by size atom 4 . This added greatly to 
the versatility of forest products, 
timber men could sell poles of woods 
that buyers had not previously used 
and could prove their values by cit- 
ing the standards But it all took 
time. 

NEW IDEAS --Out of the chaos of 
conflicting opinions new ideas 
emerge. These are discussed with 
one interested party after another 
The standard begins to take formal 
shape, often on wider and much 
more complete lines. The final vote 
is taken, and a new American 
Standard emerges. It often covers 
hundreds of items and their details 
may occupy more printed pages 
than the average shop manual. But, 
few items or many, it always ent- 
ries the authority of agreement 
among highly influential parties and 
it always is worth following. 

Some matters are progressing too 
rapidly for this procedure to keep 
up. Cylindrical fits of parts used in 
the automobile and aircrafts indus- 
tries is one of them. For some 30 
years these industries have been try- 
ing to work out standards which 
could be used and understood alike 
by all assembly lines, parts makers, 
repair men, and designers. But every 
time a new rod or sleeve comes 
along with new differences in 
thermal expansions, abilities to 


iubneate, and likelihoods of weai , 
the cylindrical fits usages of some 
manufacturer or manufacturers 
change. Everybody sees the need 
for a new standard on cylindrical 
fits, but so many are unsure about 
just what to do that nobody is ac- 
complishing anything. 

In other cases standards studies 
are being forced by desperate situa- 
tions. Men who work around highly 
radio-active devices may be stei il- 
lzed if proper safely standaids pre- 
cautions are not worked out, or the 
men themselves may be able to pio- 
c reate but their sons be born stei ile. 
The wide spread use of the X-t av- 
al industry, the rapid increase in the 
use of devices exuding noxious 
fumes, aie other examples of situa- 
tions requiring heroic measures. 

Consumers’ standards are being 
built around the “one boss shay” 
idea. Rubber soled sneakers not only 
will be true to their size numbers, 
but the standard types will be so 
designed that the soles will wear 
out almost exactly as fast as the up- 
pers instead of one part wealing 
out while the other still is good 
1 * U 

FROM ALL NATIONS— All of this 
work is going to be taken abroad 
now, tested, and widened by the 
ideas of men from all the other na- 
tions, and brought back to give the 
whole world a better standard of 
living. Nobody knows how much 
world-wide coordination can be 
done by just talking things over 
But standards do not depend upon 
talk. Standards are like great ground 
swells of industrial and public opin- 
ion which break up old customs and 
allow the building of better ones. 
World-wide industry has learned 
that without standaids there is little 
versatility and without versatility 
there is little industry 


Hb tfe « 

PLATING TANKS 

Can Now he Protected 
With Colored Coatings 

One trouble which electroplaters 
have always experienced is the dark 
colors of most of the coatings with 
which the exteriors and interiors of 
their tanks have been protected. 

Such coatings must resist temper- 
atures up to 160 degrees, Fahrenheit, 
in the presence of strong caustics 
and of such acids as hydrochloric, 
sulfuric, phosphoric, and chromic. 
Finding coatings which will stand 
up for reasonable lengths of time 
has been problem enough without 
also worrying about their colors 
Now, coatings can be had in var- 


ious bright colors and with highly 
superior resistances to the ehemi - 
cals. The colors will dress up I ho 
plating room, make adequate light 
mg easier to achieve, permit the 
readier use of color codes to ldentifv 
tanks and their purposes and dan- 
gers, afford color conti as ts with 
various kinds of platings and solu 
tions so the operators can more 
readily 3udge the qualities of tin* 
work they are turning out. The new 
coatings do not stain under the 
action of the plating chemicals, they 
can be scrubbed clean with cleai 
water, and their color advantages 
are easy to maintain. 

LIFT TRUCKS 

Serve Admirably as 

Special Tools 

A few pieces of structural steel, 
a few hours of welding, and many a 
lift truck can be made into a time- 
saving, special-purpose tool. 

Modified and amplified lift trucks 
are handling cable iccls, dies foi 
setting up presses, heavy forgings 
for mounting m lathes, rolls of paper 
for printing presses, barrels of oil 
for filling the sumps of large ma- 
chines, tanks of chemicals for load- 
ing piocoss vats, lengths of pipe oi 
shafting for installation, precast 
concrete shapes for placing, and so 
on. 

In most eases, the special equip 
merit is permanently attached to the 
lift truck. But there are a surprising 
number of occasions on which the 
special device is “false work,” to be 
used only once and then dismantled 
The false work may be of lumber, 
it is extremely handy when install- 



A special purpose lift truck applied 
to handling large reels of cables 

ing power transmission shafting and 
other cumbersome equipment over- 
head. 

The practice of using partly worn 
lift trucks as special purpose tools 
will Increase as more and more of 
them are retired from their present 
duties. 
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AVIATION 


Motorless Flight 

Towed Gliders, Proved in Military Uses, Are Now the Subject of In- 
tensive Study for Future Commercial Uses. Special Jet Motors can 
Help to Get Them off the Ground, But the Greatest Competitor of the 
Cargo Glider is the Developing Type of Cargo Plane Itself 


By ALEXANDER KLEMIN 

Aeronautical Consultant; Research Associate, 

Daniel Guggenheim School of Aeronautics, New York University 


G liders did very well during 
the war and served the Allies 
m a new method of warfare but will 
gliders and gliding have any impor- 
tance or significance in peace? The 
Motorless Flight Conference, recent- 
ly held at the Polytechnic Institute 
of Brooklyn under the auspices of 
the Soaring Society of Amenca, 
gave answers to this question,' indi- 
cated the remarkable range of ac- 
tivities m which the ghdei is con- 
cerned, and also bi ought to light 
some interesting devices and ideas. 

Thus, when Howard Burr, of 
Schweizer Aircraft, discussed the 
use of a shoulder harness for glider 
pilots and passengers, he dealt with 
a topic which concerns safety in all 
aviation, powered as well as motor- 
less. However well designed aircraft 
may become and however skilful 
pilots may be, there will always he 
crashes and head-on landings. In 
the case of a crash landing, the five 
major sources of injury are due to 
structural collapse, the location of 
the instrument panel in front of the 
pilot, the back of the front seat in a 
two seater tandem airplane, belt 
failures, and striking the control 

wheel 

When the airplane crashes on 

landing, a high value of forward ac- 

celeration is created. Even though 
the body is held in the seat by the 
lap safety belt, the upper part of the 
body and the head may be thrown 
forward and serious injuries or 

death be the result. The dangers at- 
tendant on crash landings when the 
lap belt is used have been con- 
firmed by many studies. 

On the other hand, when the 
shoulder harness has been employed, 
in experiments where the pilot was 
exposed to a forward acceleration 
of 8 G (which simply means eight 




A towed glider leaves the ground; elastic tow line absorbs the initial shock 


times the ordinary force of gravity 
acting in a forward direction on the 
body and spells 1600 pounds for a 
two hundred pound man) no injury 
and hardly any discomfort followed. 
Shoulder harness has frequently 
been used in England and Germany. 
There are disadvantages in the 
shoulder harness: more webbing 
and more hardware are required, 
and the shoulder harness is harder 
to fasten. But it should most cer- 
tainly pass from the experimental 
stage to serve in gliders and in air- 
planes which are at all likely to be 
subjected to dangerous crash condi- 
tions. It is also probable that the 
use of shoulder harness in sailplanes 
will be the spear-head of more ex- 
tensive use. 

TOW LINES— A paper presented by 
Captain R. S. Barnaby, of the Phila- 
delphia Navy Yard, on “Gliding’s 
Contribution to the War and Vice 
Versa,” dealt particularly with nylon 
tow lines connecting towed gliders 
and “tug” planes. This amazing ma- 


terial is light and strong, has a sur- 
prising amount of stretch, and, be- 
cause of its slow return or hysteresis, 
has the ability to absorb shock 
without causing surge. No wonder 
nylon has had to leave stockings to 
take up war duty! A good tow line 
is essential in straight flying But the 
best of tow lines will not take care 
of blind flying, or flying at night 
when the glider pilot cannot see the 
towing airplane. Nor is the tow line 
primarily designed to correct for 
gusts nor to transmit signals for 
banking or turning. Hence there 
have been perfected automatic pilots 
which keep the glider in a constant 
position with reference to the tug 
The actual character of the device 
has not been revealed as yet, but 
readers can use their imagination 
constructively. 

Some of Captain Barnaby’ s 
philosophy regarding “trailplanes” is 
as follows: 

“It is easy now to cite how towed 
aircraft was a natural and logical 
development — how man had learned 


JANUARY 1946 • SCIENTIFIC AMERICAN 


17 


After pick np # the 
glider goins 
altitude c|uickly„ Note 
clean aerodynamic 
design of 
this glider 



■»arly in his civilization that he could 
drag more than he could carry, to 
bite the horse drawing a wagon ver- 
sus the pack-horse, the tug-boat 
with its tow, the auto-trailer, and, 
of course, the most startling example 
of all — the modern freight train * . 
but the more I tried to draw analo- 
gies, the more confused I became 
Afloat, tows are common for short 
hauls, but for long hauls the large 
single-unit ship is more common On 
the road the auto-trailer is used 
principally for long hauls, the single* 
unit truck for short hauls. The rail- 
road uses the train whether the haul 
be long or short” Obviously, analo- 
gies are difficult to draw when con- 
sidering aerial flight. 

It will certainly be agreed that the 
glider exponents have much on 
which to base their hopes for a 
bright glider future, but the most 
important question discussed at the 
Conference concerned what the 
cargo glider can do in commercial 
operation?” 

i 

CARGO GLIDERS— To begin with, 
ithe cargo glider can help establish 
air transportation in China and in 
lothor regions where railways are al- 
Imost non-existent and where Ihe 
-whole industrial future of Ihe coun- 
try is tied up with air operations 
I 



Coming Age of Koclcet Power" 

I The athodyd, a simple reaction type 
3 motor that may aid glider launching 

t 

iMajor A. E, Blomquist, of Eastern 
i Airlines, reported that all China’s 
{essential services could be operated 
iwith a hundred large transports; 
'that trunk line airports, within reach 
-of cities and rivers, are available; and 
that the glider train would bring 
the benefits of air travel and cargo 
to hundreds of Chinese communi- 
ties that are now without airports. 

Major Blomquist is hopeful of the 
future of glider trains in China, if 
these trains are coupled with pick- 
up and delivery gear. Here is his 
splendid definition of the proposed 
service; The gliders would be de- 
signed with flight characteristics that 
would permit their landing in very 
small fields and in rough terrain. A 
plane like the Douglas DC-3 would 
be perfectly suitable for the tug; the 
, DC-3 has been thoroughly tested in 
tow service. The gear for picking up 
gliders up to 16,000 pounds in weight 
/4S* has been developed and tested. The 

iitfl 


pick-up gear for snatching 8000- 
pound gliders has been in the field 
for some time and its potentialities 
have been fully realized. The same 
gear can be used for dead-weight 
pick-up. 

Automatic delivery gear has been 
developed for use with the DC-3’s 
This gear permits parachute packs 
to be loaded prior to flight or m 
flight and to be dropped accurately 
by simply throwing a switch m the 
pilot’s cabin or cargo cabin The 
DC-Ts would operate from a central 
point, on a daily schedule, deliver 
mail and parcels to points on a given 
circuit, and do the same in pick-up 

Major Blomquist’s conclusions m 
regard to China are not likely to be 
questioned. But there is much more 
scepticism to be encountered as re- 
gards the use of the towed glider 
m the United States. Thus John W 
Laistcr, of Laister-Kaufman Glider 
Company, in his paper ‘‘The Devel- 
opment of the Cargo Glider and the 
Practical Post-War Outlook for It,” 
suggested some special uses which 
seem quite likely. In his opinion, 
gliders could be used immediately in 
specialized applications. The For- 
estry Department, for example, 
could use towed gliders in fighting 
forest fires and in moving men and 
equipment to danger areas. Fires 
appear m unpredictable places, 
where the airplane itself could not 
possibly land. The moving of mining 
and oil-well equipment into inac- 
cessible areas would be another 
ideal application for the glider. 

A frequent argument for the sky 
train is that, because of the enor- 
mous freight load which it can carry, 
the cost per ton mile will be very 
low. There seems to be an error 
here, because the cost per ton mile 
will probably be lower for the prop- 
erly designed cargo plane than for 
any possible sky-train combination. 
The sky train will be much slower; 
costs in aviation go down as the 


speed increases — at least for many 
items such as pilot’s pay, insurance, 
depreciation, and so on. And this 
factor holds good despite the enor- 
mous cargo-carrying capacity of the 
sky train. 

Richard H. Rush, of All-American 
Aviation, Inc., was more hopeful 
and more specific in regard to the 
sky train. For a cargo glider of teu- 
tons payload capacity, the lowest 
possible operating cost will be ten 
cents a ton mile. Rail express moves 
at an average rate of 9.2 cents a ton 
mile. Truck freight averages 5.5 cents 
a ton mile. Railroad freight in car- 
load lots goes down to one cent a ton 
mile. So the cargo glider would not 
be too far out of line on costs. Per- 
ishables such as fruits could be very 
conveniently carried. Materials 
that have to be packed in very heavy 
wooden containers for rail shipment 
would need less handling by air 
than by rail and hence would be 
a potential air-cargo market. Refrig- 
erated freight is very well suited to 
cargo glider service. While Mr. Rush 
is hopeful about the future of ah 
cargo via gliders, he also concedes 
that the cargo plane itself is the 
most formidable competitor of the 
towed glider. 

ASSISTED GLIDERS— The “athodyd” 
is one of the most intriguing pos- 
sibilities for increasing cargo-glider 
use. Thus Zygmunt Fonberg termed 
his paper “The Athodyd as a Veloc- 
ity Transformer” and gave an actual 
demonstration of this plausible de- 
vice as a means of launching gliders 
in a simple manner* The device is a 
“ram jet motor.” The motor which 
was demonstrated was nine inches 
long and two and a quarter inches 
in diameter, and contained no valves 
or moving parts. It consisted of a 
small cylindrical pipe, which ap- 
peared to be empty. The lining of 
the tube tapered from an inch and 
an eighth in diameter at the front 
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end, to a large end of two and a 
quarter inches, in the fashion of a 
cone. The space on either side of 
the lining and the outer wall con- 
tained the fuel s which ran into a 
nozzle at the forward opening of the 
cylinder. Air rams into the cone, 
and mixes with the fuel coming 
through the small holes of the nozzle 
during combustion. According to Mr. 
Fonberg, an engine 40 inches long 
by 9 inches in diameter would be 
sufficient to launch a glider. The 
question arises of how efficient in 
producing thrust an engine would 
be which depends only on the ram 
of the air for its compression, par- 
ticularly at slow launching speeds. 
But, in view of the German V-l and 
V-2, jet engines, ram engines, and 
all Athodyds are deserving of care- 
ful study 

Gliding and soaring are usually 
thought of as sports which are con- 
ducted only in fair and clear weath- 
er. But Bob Taylor, of Schweizer 
Aircraft Corporation, discussed 
“Blind Flying” m some detail. Ap- 
parently it is perfectly possible to 
fly a glider “blind” m clouds, for 
example. Unfortunately, clouds are 
not yet equipped with radio beams, 
but Mr. Taylor gave convincing 
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AVIATION POLICY 
Stresses Obvious but 
Entirely Sound Points 

Some valuable recommendations 
were made in the recent report to 
MPA by William A. M. Burden, As- 
sistant Secretary of Commerce for 
Air, and Chairman of the Aircraft 
Committee of the National Planning 
Association. They are entirely 
sound. They are also such as might 
have been expected. It is their very 
obviousness and inevitability which 
makes them all the more valuable. 

Commerical and military aircraft 
manufacturing complement and 
help one another and should there- 
fore both be encouraged, says Mr. 
Burden. Military aviation is not 
superseded by the atomic bomb, 
which becomes simply another 
element of air power. Military avia- 
tion should not be abandoned but 
should receive continued support in 
research in sufficient production of 
successful types for service test 
purposes, in continued aircraft plan- 
ning, and in production maintained 
at such a level as to keep the indus- 
try ready for military needs. In 
civil aviation, Mr. Burden says that 


arguments for the possibility of fly- 
ing blind and soaring to great 
heights— provided the pilot is suit- 
ably trained for blind flying, and 
provided that he has at Ms disposal 
such aids as a sensitive altimeter, 
gyro bank and turn indicator, com- 
pass, oxygen equipment, and so on. 

Another thought injected into the 
proceedings of the Motorless Flight 
Conference, by William Schweizer, 
was that gliders should be designed 
for mass production so that they 
can be sold inexpensively. This 
would be m marked contrast to the 
slow, handicraft methods in vogue 
prior to the war! 

Here, then, is the conclusion as 
to the future of the commercial 
glider: In countries with few air- 
ports, few railroads, and rough ter- 
rain, the sky tram should be in- 
valuable, with China as a splendid 
example. Aside from military uses, 
the towed glider will find special 
applications in the United States 
Its use m sky trains, with the latest 
devices to help, is entirely feasible 
in transportation, m direct competi- 
tion with other methods of freight 
transportation, but its greatest com- 
petitor will be found m the cargo - 
carrying airplane itself. 
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encouragement should be given to 
air transportation, domestic first 
class mail should be carried mainly 
by air, and that local inter-com- 
munity services are to be encour- 
aged. International air transport 
should be based on the principle of 
regulated competition, not monopoly. 

AIR EDUCATION 
Shows Rapid Advances 
in AM Branches 

A survey of air education in the 
United States has been made by 
The Air Transport Association, Of 
course, the Association, like all 
trade associations, is optimistic of 
advances in its sphere. But making 
every possible allowance for over- 
enthusiasm, the situation still ap- 
pears to be a brilliant one. 

The survey points out that be- 
tween five and six million persons 
have become air-minded through 
flight or ground service in the Army, 
Navy, or Marines. About 96 percent 
of colleges and universities in the 
United States recognize aeronautics 
as an elective science. At least 399 
of the higher educational institutions 
have or will offer academic work 
in aviation and related fields. Half 
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the pupils in 28,000 American sec 
ondary schools have access to avid 
tion instruction. 

More than $38,000,000 worth c 
surplus aircraft equipment has bee 
turned over to non-profit schoo' 
throughout the United States sine 
October 1944 in an AAF project an 
more obsolete equipment, aircra 
instruments, engines, and complet 
aircraft will be made available t 
schools throughout the country 

MID-OCEAN AIRDROMES 
Use Buoyant Cans to 
Support Landing Strip 

Ak new British mvention seems I 
remove all limitations on size c 
mid-ocean airports. The inventor 
R. M. Hamilton who served as 
Petty Officer in the Royal Navi 
Patiol Service. The invention 
termed the “Lily” because of v 
resemblance to a carpet of lily leave 
on a pond. It consists of numbei 
of buoyancy cans with hexagoni 
surfaces, so linked together thi 



A 520-foot-Jong "Lily/' undulating 

with waves caused by a passing boat 

they “give” 'in a controlled manne 
to the motion of the sea from an 
direction. Yet these hexagon* 
surfaces, because they are put i 
tension when linked together, c 
create their own tension — as it hi 
been expressed in British reports- 
are rigid enough to uphold heav 
aircraft. 

The surface of the landmg stri 
is so flexible that it will not brea 
up, but this flexibility is controlle 
by under-water dampers. It 
necessary to apply more than thre 
tons pressure to move the surface £ 
all, and the inventor claims ths 
“Lily” will remain usable in wave 
up to 36 feet from crest to crest. 

This latest development opens u 
two possibilities: placing of a 
ocean seadrome anywhere, and th 
construction of immensely Ion 
bridges. J. S. Herbert, the mathe 
matician who helped the inventc 
in his calculations, speaks calml 
of a 22-mile bridge across th 
English channel! 



PLASTICS 


Friction j Heat 

Welding* Bonding* and Molding of Plastics is Speeded by a New and 
Simple Process That Will Greatly Extend the Utility of these Materials 
in Many Applications. By Use of Friction* Plastics can be Permanently 
Bonded to Wood* Glass* Metals* Ceramics* and Other Non-Plastics 


By CHARLES A. BRESKSN 

Wdllm Modem Plautus 


L ittle by httle the new plasties 
materials and processes worked 
out during the war are coming to 
light. One of the latest processes 
to be released from the blanket of 
war-time consulship involves the use 
of friction and the resulting heat 
- in welding like thermoplastics, in 
bonding thermoplastics and solid 
non-softening materials, and in 
, localized molding of thermoplastics, 
i Details of this development were 
presented at a recent meeting of the 
i Society of the Plastics Industry by 
' Robert N. Frercs, mechanical engi- 
neer of the Rochester Button Com- 
t pany, the company responsible for 
I this new use of frictional heat. 

i 

WELDING— There are several ad- 
I vantages to welding thermoplastic 
i parts by this method. One of the 
i most important is that the part 
I welded in this manner possesses a 
i tensile strength approximately that 
I of the solid material; furthcrmoi e, 
i light transmission qualities, in the 
' case of transparent pieces, are prae- 
! tically unimpaired by the weld 
Then, too, the weld line is remark- 
ably clean and the slight amount of 
brittle flash is easily removed by 
buffing or tumbling. This contrasts 
with the hot-plate method of weld- 



I Frictional heat can also be used to 
i! bond thermoplastics to non-plastics 
materials. This knob cross-section 
shows a secure bond between a methyl- 
I methacrylate top and a wooden base 
( 

20 



After the two pieces shown at right 
are weldecj together* the composite 
part is as dear as the original rod 

mg plastics, where a heavy flash is 
formed that must be ground oil. 

In its simplest form, friction weld- 
ing of thermoplastics means generat- 
ing heat at the surface by rubbing 
two plastics parts together and ap- 
plying pressure. Because of the high 
speed — 6000 revolutions per minute 
for a one-inch diameter methyl 
methacrylate rod — a welding tem- 
perature is reached very rapidly. 
The absence of air at the heated sur- 
faces prevents heat losses, decompo- 
sition, burning, contamination, and 
bubbles. The fact that most thermo- 
plastic materials are relatively poor 
heat conductors also acts to prevent 
the surface heat from being dissi- 
pated. 

When the required temperature is 
reached, the thermoplastic material 
becomes soft and takes on the char- 
acteristics of a lubricant, lowering 
the frictional resistance. Usually the 
correct welding temperature is as- 
sumed to have been achieved when 
the softened material begins to flow 
from between the hot surfaces. This 


displacement ot matoiial cames 
with it any oil, dirt, or other con- 
tamination which may have been 
on the surface Thus, two pieces ol 
acrylic cut with a hack saw can be 
welded together to form a eleai and 
homogeneous part, the original 
rough sawed surfaces having disap- 
peared as the mate) lal reached the 
welding temperature. 

Pressure as well as sufficient heat 



Two pieces of rough-cut thermoplas- 
tic rod prior to friction welding 


is needed to bring the heated sui - 
faces into intimate contact. Ilowevei , 
both the heat and the pressure are 
applied in the same machine, pres- 
sures of about 300 pounds per square 
inch being applied for a few seconds. 

As yet not all thermoplastic mate- 
rials presently being manufactured 
and marketed have been tested in 
friction-welding, but eveiy thermo- 
plastic material submitted to Roches- 
ter Button Company has been 
successfully welded. Dissimilar ther- 
moplastic combinations, such as poiy- 
styrene-to-acrylics, have not yet 
been welded but only a few such 
materials have been tested up to the 
present time. 

If the materials are of the same 
chemical composition, there is no 
difficulty in obtaining a weld. Any 
combination of compression molded, 
injection molded, or cast parts can 
be used. Similar materials, but ol 
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Tensile strength, p.s i 

Solid rod 
7500 

Charpy impact strength, ft 

lb /m of notch 

69 

Light transmission, total 
visible iliummant "C" 

92.4 



different colors, have a clean line 
of demarcation when welded to- 
gether. Multi-colored parts can thus 
be fabricated into a homogeneous 
structure 

Comparative tests have been made 
of cemented and friction-welded 
methyl methacrylate butt joints. The 
results obtained by a leading sup- 
plier, shown in the accompanying 
table, indicate the improvement m 
physical properties when welding is 
used. 

EQUIPMENT NEEDED— Most plants 
are equipped with the machines le- 
quired for friction welding. For ex- 
ample, circular parts can be welded 
in a drill press or lathe. Irregular 
shapes, however, require a recipro- 
cating motion. A circular part is 
chucked in a drill press and rotated 
against the stationary part until the 
materials begins to flow and smoke 
at the weld line. The power is then 
released and downward pressure ap- 
plied to the spindle. A few seconds 
after the motion has stopped the 
weld is at full strength. 

The reciprocating or oscillating 
motion necessary for irregular- 
shaped articles that cannot be ro- 
tated is imparted by vibrating air 
cylinders, the oscillation of an ec- 



Thermoplastic rods and tubes can be 
welded in a drill press, the pres- 
sure being applied by the spindle 


centric, or other means. Even should 
a certain area not receive its share 
of the rubbing force, this will auto- 
matically be corrected As the re- 
maining area becomes heated and 
lubricated by the hot semi-liquid 
plastics, the normal pressure is in- 
creased on the cooler surfaces, thus 
increasing the frictional heat. 

There are many applications for 


Friction weld^ Cemented 

7200 4170 

6.1 outer section of rod 3 1 

4 8 inside section 2 1 

92 3 92.2 


this type of welding. Take optical 
lenses, for example. A lens of this 
type is often composed of several 
polished parts. When glass is re- 
placed by accurate compression- 
molded plastics, the problem of 
cementing may present difficulties 
On the other hand, plastics lenses 
have been friction-welded togethei 
m close alignment to form a trans- 
parent homogeneous whole. The op- 
eration does not affect the delicate 
lens surfaces because only the weld 
area is heated. Assembling is no 
longer a bottleneck; the parts are 
welded faster than they can be 
molded. 

Contamers that must be filled 
completely with liquid, excluding 
all air bubbles, can be welded closed 
while submerged m the liquid The 
quality of the weld does not suffer 
even though the operation takes 
place in a liquid, and inflammable 
liquids can be used in spite of the 
high welding temperature because 
there is no air present for combus- 
tion. 

BONDING — The second use of fric- 
tional heat in plastics fabrication is 
m the bonding of composite struc- 
tures. In this way a decorative 
plastics knob can be bonded to a 
wooden handle merely by rotating 
the knob against the wood until the 
plastics flows, and then applying 
pressure. Being under intense fric- 
tional heat, the plastics becomes a 
hydraulic fluid under pressure and 
transmits its pressure in all direc- 
tions. 

This process is particularly good 



Friction welds have good transparen- 
cy; the light flash is easily removed 


where undercuts are involved A 
hot thermoplastic, obeying the laws 
of a fluid under pressure, will flow 
into the undercuts and produce a 
strong mechanical bond. Should it 
be necessary, for example, to per- 
manently fasten a nylon rod to one 
of acrylic, this could be achieved by 
bonding a common brass tube to 
the rods. The tube should have 
suitable undercuts, such as knurl- 
ing, grooves, or notches. As it is ro- 
tated against the plastics at high 
speeds, the brass tube cuts its way 
m. When the rotation is stopped, 
pressure is applied, forcing material 
into the undercuts The plastics, with 
tube bonded into it, can then be ro- 



Localized molding of thermoplastics 
is successfully accomplished by use 
of frictional heat. The rough sur- 
face of the plastics (left) takes a 
perfect, clean impression (right) of 
the metal die shown in the center 

tated against the second member to 
produce a strong permanent bond 
The brass cuts its own path under 
frictional heat. This is not the same 
as forcing a hot piece of brass with 
undercuts into the plastic. With 
friction the displaced material has 
an opportunity to escape, producing 
a condition that reduces stress at the 
insert. 

By using this principle of flowing 
a plastics into an undercut, any 
thermoplastic material can be 
bonded to wood, glass, steel, oi 
ceramics, to suggest but a few of 
the non-plastics materials that can 
be thus combined with plastics. 

MOLDING — The third application of 
frictional heating involves local- 
ized molding. In one example, a 
cast rod which is cut to three -foot 
lengths, requires a complex molded 
suiface on the ends, but machining, 
polishing, and buffing would be ex- 
pensive By rotating the required 
mold at high speed against the rod, 
it is possible to mold the ends locally 
in a few seconds to a high polish. 
Heat is supplied only by friction on 
the surface. When rotation is 
stopped, the cooling cycle begins, 
accompanied by a pressure of only 
100 to 200 pounds per square inch 
The cooling is rapid since only sur- 
face heat is to be removed. When a 
large amount of material is to be 
removed, a heavy tool which is a 
good heat conductor should be used 
Many useful applications can be 


Comparative physical properties of welded and cemented joints in plastics 
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found for this localized molding 
process, especially in the fabrication 
of sheets and rods. 

It would thus appear that friction, 
usually a factor to be combated in 
most machining operations, may 
prove helpful to manufacturers con™ 
templating the use of plastics — par- 
ticularly plastics combined with 
othei materials. 

Hfe HH 

PLASTICS DISHES 
Expedite Handling of 
Food on Quantity Bases 

Specially designed plastics dishes 
— 17 different items in all — have 
been introduced recently by Devine 
.Foods, Inc. for the serving, storing, 
and delivery of either hot or cold 
foods on a quantity basis to hospi- 
tals, hotels, railroads, factories, and 



Plasties compartment troy and several 
of the new plashes dishes with lids 


so on. The entire line includes a 
coffee cup with handle, a cup with- 
out handle, a saucer, a coffee-cup 
cover, a creamer, a mixer cup, a 
tumbler, cafeteria tray, compart- 
ment tray, covered dishes with ca- 
pacities of one half pint, one pint, 
one quart, two quarts, and four 
quarts, and a food container com- 
plete with two one- gallon dishes. 
Except for the cafeteria tray and the 
food container housing, which are 
molded of a Durez phenolic mate- 
rial, all the wares are of Melmac. 
The selection of this last material 
for all but two items — and these the 
ones not in direct contact with food 
— was the result of a long period of 
experimentation. 

The test work was carried out, for 
the most part, on the food container 
— the first items developed by this 
company. Experiments were con- 
ducted with a number of different 
plastics compounds, and the results 
led to a decision to mold all dishes 
from melamine since this plastics is 
completely odorless and tasteless 


and, therefoie, lias no effect upon 
food. In addition, it is easy to keep 
clean; the smooth surface of the 
moldings can be quickly washed m 
boiling water and requires no 
scouring or polishing. 

Since handling problems bulk 
large in most establishments where 
these pioducts are used, the com- 
pany departed from tradition in its 
design for many of these plastics 
dishes The cup is molded with 
straight, slightly slanting sides and 
a wide border around the drinking 
edge which has a thicker wall than 
the rest of the cup. The handle, too, 
is changed — flattened at the top and 
lined up with the top of the cup 
body By virtue of this design the 
cups nest one within the other, and 
when stacked there is no tottering 
towei’ with handles slanting in all 
directions 

Even when filled, these cups can 
be stacked. The covers are grooved 
on the underside to lit the drinking 
edge. On the top is a raised section 
that matches the shape of the bot- 
tom of the cups. Thus, a cup may 
be filled with coffee, the cover put 
m position and another cup placed 
firmly on top of this cover. The 
Melmac serving dishes and covers 
are similarly designed —and for the 
same purpose. 

PLASTICS COMPASS 

Is Economical to Make , 

Easy to Use 

A remarkable example of the way 
m which plastics can be used in a 
precision instrument while the price 
remains under the two-dollar mark 
is a wrist compass developed, 
molded, and assembled by DePage 
Plastics Company and marketed by 
Harold S. Schwartz and Associates. 

Featured as an ideal gift for Boy 
and Girl Scouts and for hunters, 
campers, and sailing enthusiasts, the 
compass design is based on the dial- 
type liquid compasses that were pro- 
duced by DePage for the Army Air 
Corps during the war. The instru- 
ment weighs approximately one 
ounce and consists of three Tenite 
II or Lumarith parts — the case 
(which is made of either red, white, 



The complete plastics compass and, 
at Sower Sett, its component parts 


or black plastics material), the dial 
and the window. 

Directions for using the mstru 
men! are simple. The phrase “You 
ai e looking” is stamped on the edge 
of each plastics base just underneath 
the white line that extends halfwa> 
across the transparent window. To 
And his dnections, the user of the 
compass need only lace this white 
line while holding the instrument m 
a level position so that the dii ee 
tional dial revolves easily within the 
liquid case. In almost no time the 
dial will stop. The di ret* lion m which 
the wearer is facing will appear at 
the white line 

CLOTHES HOOK 

Turns to Disappear 

Into the Wall 

C)ne problem of unsightly fixtures 
has been solved by the New Plastic 
Corporation, with the development 
of the Nupla hook which is molded 
of Beetle or any all-purpose phenolic 
molding material. This part is so de- 
signed that the center section sup- 
porting the hook turns inside the 
circular housing. Thus the hook can 
be made to disappear into the wall 
with but the light touch of a finger. 
This development is applicable to 
closets, doors, and automobiles. The 
resistance of the plastic material to 
the effects of humidity makes the 
hook ideal for use in laundries and 
bathrooms where steam is apt to be 
present. 



A disappearing clothes hook made of plastics 
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Story of Hydroforming 


Research Engineers in Efforts to Improve the Engine Performance of 
Low-Grade Gasoline Discovered an Inexpensive and Unlimited Source of 
Toluene and Other Aromatic Compounds. Useful in War, They are Also 
Raw Materials From Which Many Industrial Products are Manufactured 

By LUTHER HILL 

Director, Process Engineering Department, The M W Kellogg Company 


T hose gasoline fractions which 
are commonly referred to as 
naphthas and which have low octane 
numbers, have long been a problem 
to oil refiners. Such fractions have 
various molecular structures, but in 
general the normal straight-chain 
paraffinic hydrocarbons and a group 
called naphthenes characterized by 
a saturated ring configuration pre- 
dominate. Both of these types have 
low octane ratings and produce 
knock when used as engine fuel. 

Some years ago the petroleum re- 
fining industry became interested in 
the use of catalysts to achieve 
chemical transformation of these 
and other petroleum hydrocarbons. 
Research engineers knew that those 
hydrocarbons known as “aromatics’* 
had an unusually high octane rat- 
ing The molecular structures of 
these aromatics are characterized by 
a hexagonal ring of six carbon 
atoms, well known in chemistry as 
the benzene ring. Therefore a search 
was begun for a suitable catalyst 
and treatment to increase the octane 
rating of low-grade gasolines by 
transforming straight- chain and 
naphthenic petroleum molecules in- 
to aromatic ones. 

One of the pioneers m this work 
was the M. W. Kellogg Company, in 
whose laboratories initial tests were 
carried out literally on a half-pint 
scale. A number of small units were 
set up consisting of catalyst con- 
tainers through which oil vapors 
could be passed and from which the 
resulting product could be with- 
drawn. Hundreds of catalysts and 
dozens of oil stocks were tested 
under various temperatures, pres- 
sures,* and atmospheres. Natural or 
straight-run gasolines, with an oc- 
tane rating of from 20 to 50 and 
containing practically no aromatics, 
were used m these initial tests. 
Types of gasoline from leading 
American petroleum producing fields 
were included* In the course of the 
tests, successively better catalysts 
were developed. The researchers 
eventually determmed that a mineral 
known as molybdenum oxide, when 
dispersed m activated alumina and 
used as a catalyst in an atmosphere 
of hydrogen under certain tempera- 


tures and pressures, altered the 
molecular structure of the low- 
grade gasoline molecules most ef- 
fectively. This new catalyst changed 
about 50 percent of the molecules into 
benzene-ringed or aromatic mole- 
cules. Tests showed that the octane 
rating of many low-grade gasolines 
was almost doubled by the catalytic 
treatment. 

Because this reforming reaction 
( technically called dehydrocycliza- 
tion) , took place in an atmosphere 
of hydrogen, the term “Hydroform- 
ing” was coined for the newly dis- 
covered process. The liquid product, 
which contained over 50 percent by 
volume of high-octane aromatics, 
was termed “Hydroformate,” 

AVIATION GAS — Development ad- 
vanced swiftly through the labora- 
tory to the pilot-plant stage, with 
four major oil companies contribut- 
ing technical data. These companies 
were Shell Oil Company, Standard 
Oil Company (Indiana) , Standard 
Oil Company of New Jersey, and 


Pan-American Refining Corpora- 
tion. By 1939 the process was ready 
for commercial application* Designed 
and constructed for Pan-American 
by the Kellogg company, primarily 
for gasoline production, the first com- 
mercial unit went “on steam” in 1940. 

It was found that, in addition to 
increasing the octane rating of the 
low grade gasoline, Hydroforming 
had three other advantages. First, it 
had the effect of desulfurizing 
naphthas almost completely, a fea- 
ture which not only removed a cor- 
rosive element from the resulting 
motor gasoline but also enhanced 
the susceptibility of the product to 
“leading.” Second, because the prod- 
uct contained almost no olefins or 
hydrogen- deficient compounds, it 
was unusually stable, and could be 
blended directly into finished gaso- 
line. This stability, which minimizes 
formation of gum m the engine, is 
one of the most important properties 
required of a high-grade motor fuel; 
it is the gum resulting from fuel 
combustion which, among other 
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Simplified Flow Diagram of The Hydroforming Process: Low grade 
gasoline or naphtha feed is heated to reaction temperatures, first by 
heat exchange with the products and then by a furnace. At the en- 
trance to the reactor the hot vapor is joined by recycle gas which 
may contain 40 to 80 percent by volume of hydrogen, depending 
on the feed stock, catalyst, and conditions of operation. The com- 
bined streami passes through one of the reactors (1) where the 
catalyst is disposed and where dehydrogenation and partial conversion 
takes place. Reaction products arc then reheated and pass through a 
second stage (3) where some cyclization and hydrogenation occurs. 

Products are then cooled and condensed and the gas is separated 


from the liquid. Some of this gas is recirculated while the remainder 
is released as necessary to maintain the desired pressure on the sys- 
tem. The liquid product is stabilized by removing the lighter hydro- 
carbons and further fractionated to eliminate a small percentage 
of high-boiling polymers 

In spite of the fact that coke formation is quite small it ss neces 
sary to regenerate the catalyst at regular intervals. To permit con- 
tinuous operation, four reactors arc provided, two of which (2 and 4) 
arc regenerating while the other two (1 and 3) are on reaction 
Regeneration of the catalyst is accomplished by burning off the ac 
cumulated carbon by means of air diluted with spent regeneration gas 



An example of dehydrogenation occurring in the Hydroform- 
ing reaction. The ringed molecule at the left is methyl cyclo- 
hexane, a typical naphthenic hydrocarbon of Sow octane rating 
Toluene, at the right, is obtained by knocking off hydrogen 
atoms to produce an aromatic hydrocarbon 


Another naphthenic hydrocarbon, ethyl cyclopcntanc, is pic 
fured at the left. In Hydroforming to produce toluene (at the 
right), not only does dehydrogenation occur but the carbon 
atoms are rearranged so that a s«x-membcrcd hydrocarbon ring 
is obtained from a five-membered ring 


things, causes valves to stick, piston 
xings to clog, carburetors to plug, 
and which impairs the efficiency of 
other parts. Third, it provides, as a 
by-product, a gas which is rich in 
hydrogen. Hydrogen is expected to 
be an important raw material in 
many future operations as, for ex- 
ample, the production of ammonia 
from air and the preparation of 
cooking fats from fish oils. 

Hydroforming, by changing the 
molecular structure of low-grade 
gasolines, guaranteed our war-time 
airplanes and those of our Allies vast 
quantities of high-octane gasoline, 


far superior to any m use by the 
enemy, and at reasonable cost. 

TOLUENE— The story of Hydio- 
forming is an outstanding example 
of how research in one field not only 
accomplished its initial purpose but 
also uncovered a second important 
field. 

In routine analysis of the high- 
octane Hydroformate, chemists dis- 
covered that the product contained 
from 15 to 25 percent of toluene by 
volume. By using selected petro- 
leum fractions as feed material, the 
toluene yield could be maintained 


close to the maximum, that is about 
a quart of toluene could be obtained 
from a gallon of gasoline. Crude 
petroleum contains on the average 
about 0.5 percent toluene. 

Toluene, used commercially foi 
the manufacture of TNT (trini- 
trotoluene) , the major high ex- 
plosive for bombs, shells, and mines, 
had heretofore been obtained as a 
by-product of the coke industry. In 
normal times, coke-oven toluene had 
been ample for the requirements of 
the solvents, synthetic dye, and ex- 
plosives industries, but after Pearl 
Harbor that source hadn’t a ghost 
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SI "TONAL 1 BARGAIN 

in, LitflSli i fltiliS 



SILVERED TANK PRISM 

Stock #3004-S $2 00 Each Postpaid 

PLAIN TANK PRISM 

Stock #3005-$ .... $2.00 Each Postpaid 

FOUR TANK PRISMS— Special $7 00 Postpaid 

The most sensational bargain we have ever been 
able to offer. 


VIOLET 

INDIGO 

BLUE 

GREEN 

YELLOW 

HOLD PRISM IN 

ORANGE 

'^8 

RED 

' 


♦-WALL 


M1K PRISMS 

In order that the tank driver shall not get shot 
In the face, 2 of these Silvered Prisms are used 
to make a Periscope We have secured a number 
of these that are very slightly chipped, making 
possible their sale at a very low price They are 
00-45-45 degree Prisms of huge size — 5%" long, 
2%" wide, finely ground and polished Used to 
build a Periscope . excellent also for experi- 
ments, classroom demonstrations Some of our 
Ingenious customers have used these prisms to 
make camera stereo attachment, range finder, 
etc Prism easily converted into desk name 
plate by affixing gold letters 100 gold letters 
supplied at only 10c (Order Stock #30Q8-S ) 
Normally these Prisms would retail from $24 to 
$30 each 

TO SEE THE COLORS OF THE SPECTRUM, 
hold a plain tank prism in sun’s rays as shown 
in drawing White Incident light which passes 
through prism Is thus broken up into a band of 
primary colors known as the spectrum — a beau- 
tiful sight 1 By looking through a tank prism 
at a certain angle, you can see a world of 
colors everywheie Truly amazing’ 


SPECIAL IN LENS SETS 

Set #X-S — "Our Advcrtismo Special” — 15 Lenses for 
$160 Postpaid, plus 10-page idea booklet For copying, 
ULTRA CLOSE- OP SHOTS, macrophotography, experi- 
mental opt lei, magnifying and for making a two power 
f/3 6 Telephoto Lens, "Dummy Camera," Kodachrome 
viewer, DETACHABLE REFLEX VIEWFINDER for 35 
mrn cameras, stereoscopic viewer, ground glass and 
enlarging focusing aids, TELESCOPES, low Power Micro- 
scopes and for many other uses 

NEW 50-PAGE IDEA BOOK "FUN WITH 
CHIPPED EDGE LENSES” 

Contains wide variety of projects and fully covers the 
fascinating uses of all Lenses in sets listed above 
only $1 00 Postpaid 

8 MM PROJECTOR CONDENSING LENSES . Con- 
sists of two Condensing Lenses with combined FL. of 
% Inch 

Stock #4027-$ $100 Postpaid 

16 MM PROJECTOR CONDENSING LENSES— Consists 
of two Condensing Lenses with combined F L of one 
inch 

Stock #4026-3 $100 Postpaid 

35 MM KODACHROME PROJECTING LENS SET — Con- 
sists of Achromatic Lens for projecting, plus a Con- 
densing Lens and piece of Heat Absorbing Glass with 
directions 

Stock #4025-S $1.95 Postpaid 

SET OF PERFECT LENSES FROM ARTILLERY SCOPE 
You get a complete Lens System from a 5 power 
Artillery Scope Each lens is perfect, low reflection 

coated A sensational bargain as these cost $141 to mfg 
Stock #5019-S ... $10 00 Postpaid 


MISCELLANEOUS STEMS 

Stock No Item Price 

2024-S — 10 Pieces Circular A-l Plate Glass (DIam 

31 mm. — for making Filter) 25 

3021- S — Amici Roof Prism (3rd Grade) Each. . .25 

4009- S — 'Heat Absorbing Glass 4" x 5". Each.. .. 35 

4010- S — Heat Absorbing Glass 2" x 2" Each 10 

523 -S— Six Threaded Meta] Reticle Cells 25 

26-S — First Surface Aluminized Mirror, Diam 

1*4" Each 25 

624-S — Neutral Ray Filter size 4 %" x 2^" ... .25 

3022- S — Round Wedge 65 mm Diam. Each 5.00 

22-S — Inclinometer — Aircraft type Each. .25 

704-S — Lens Cleaning Tissue, one ream (480 

sheets), size 7*4" x 11" 1 50 

1030- S — 2" Diam. Reducing Lens. Each 25 

1031- S — 'Perfect 6 Power Magnifier — Diam 28 mm. 

Each 25 

2043-S — Standard Crossline Reticle — Diam 29 mm 

Each 50 

1034-S — Burning Glass Less. Each .25 

(Minimum Order on Above — $100) 


OPTICS FROM 4-P0WER PANORAMIC TELESCOPE — 
Excellent condition Consists of Objective Prism, Dove 
Prism, Achromatic Objective Lens, Amici Roof Prism, Eye 
Lens Set ( . . a $60 00 value) 

Stock #5016-S $6.00 Postpaid 

14-POWER COLOR CORRECTED MAGNIFIER SET— 
Consists of 2 perfect 18 mm. diam Achromatic Lenses 
and section of metal tubing for mount 

Stock #1044-5 $155 Postpaid 

LENS FOR KODACHROME EYE-VIEWER— Color cor- 
rected cemented Lens 33 mm diam., 2 inch FL 
Stock #6129-$ $1 00 Postpaid 


All Items Finely Ground and Polished 
but Edges Slightly Chipped or Other 
slight Imperfections Which We Guar - 
antes Will Not Interfere with Their 
Use . Come Neatly Packed and Marked. 


YOU CAN EASILY MAKE 

Telescopes, Magnifiers, Photographic Gadgets and Hun- 
dreds of Experiments with these Low Cost Lenses 
Excellent also for XMAS gifts. 

To translate millimeter measurements. 25 4 mm equals 
one inch 

MONOCULAR SET OF 
LENSES AND PRISMS 

From Navy’s 7 x 50 Binocular. All the optics jou 
need to make a 7 Power Monocular. Complete Di- 
rections included 

Stock #5X0X-S $5.00 Postpaid 

MICROSCOPE SETS 

Consisting of 4 Cemented Achromatic Lenses for mak- 
ing a 40 Power Pocket Microscope or 140 Power reg- 
ular size Microscope. These color corrected Lensei 
will give you excellent definition and may be used for 
Micro-photography. 

Stock #1037-8 $3.00 Postpaid 

Consisting of Prism, Mirror and Condensing Lens 
These used together with Stock #1G37-S will make an 
excellent micro-projector enabling you to get screen 
magnification of 400 to 3,000 Power according to 
seieen distance 

Stock #103S-S . $2.00 Postpaid 

AIL THE LENSES YOU NEED TO MAKE 
YOUR OWN TELESCOPE! 

ALL ARE ACHROMATIC LENSES 

GALILEAN TYPE — Simplest to make but has narrow 
Field of View 

Stock #501S-S 4 Power Telescope . . .$1 25 Postpaid 
Stock #5004-$— 

Small 2 Power Pocket Scope ... . $1 00 Postpaid 
TERRESTRIAL TYPE — Have much wider Field of 
View than Galilean Type. 

Stock #5007-$ — 11 Power Telescope .$3 20 Postpaid 
Stock #500S-S — 20 Power Telescope 3.45 Postpaid 
PRISM TELESCOPES— Uses Prism instead of Lenses 
to Erect Image and are much shorter than Terrestrial 
Type Have wide field of view 
Stock #5010-$ — 6 Power Telescope. $3 00 Postpaid 
Stock #5011-S — 11 Power Telescope.. 3.25 Postpaid 
Stock #5G12-S — 20 Power Telescope.. 7 25 Postpaid 
TELESCOPE OBJECTIVE LENS, LARGE DIAM. 

78 rams diam uncemented Telescope Objective witi 
a F L of 14 9 inches (Limit, 1 to a customer) 


Stock #6152-S $10 00 Postpaic 

FIRST SURFACE ALUMINIZED MIRROR FRON 
RANGE FINDER . . . Size 78 aims x 94 mms , y 
Inch thick (May be very slightly scratched ) Cos 
$60 to mfg 

Stock #533-S $2 00 Postpah 


RAW OPTICAL GLASS ... An exceptional op- 
portunity to secure a large variety of Optical 
Pieces both Crown and Flint glass (seconds) in 
varying stages of processing Many prism blanks 
Stock #703-S— 8 lbs min weight $5 00 Postpaid 
Stock #702-S — 1 y> lbs ... $1 00 Postpaid 

SPECTROSCOPE SETS These sets contain 
all Lenses and Prisms you need to make a 
Spectroscope plus FREE 15-page Instruction 
Booklet 

Stock #1500-S — Hand Type Spectroscope 

$3.45 Postpaid 

Stock #1501-S — Laboratory Type Spectroscope 
$6.50 Postpaid 

CLEANING BRUSH SET . . . For Lenses, Opti- 
cal instruments, etc Perfect quality — 12 inch 
Flexible Plastic handle, hollow circular const 
Range from stiff to very soft, 4 Brushes, to set 

Stock #504-S— (Reg $6 00 value) 

Price $X 00 Postpaid 


PRISMS 


If you mount right angle Prism In front of Camera Lens and point 

camera straight ahead, you 

can take shot 

to left or 

right side 

without subject’s knowledge 

Technique successfully used by famous 

Press Photographers 





Base 

Base 


Stock No Type 

Width 

Length 

Price 

3040-S — Right Angle . 

. .33 mms 

23 mms 

$1.00 

3049-S— Right Angle . . 

. 69 mms 

167 mms 

10 00 

3047-S— Right Angle . . . 

. . 53 mms* 

1 03 mms 

4 00 

303S-S — Roof Prism 

. 18 mms 

34 mms 

2.50 

3G42-S — Right- Angle 

. .41 mms 

10 mms 

1 00 

3045-S— Right Angle 

, . 70 rams 

168 mms 

SOO 

3001-S — Lens Surface 

. 20 mms 

14 mms 

2 00 

3009-S — Porro ...... 

. 52 mms 

25 rams 

100 

3016-S — Pentagon . 

... 45 mms 

22 mms. 

.75 

3029-S — Dove ... 

. 16 mms 

65 

1.25 

3036-S — 80 Degree Roof 

... 60 mms 

36 mms. 

4 00 


TANK PERISCOPE 

Complete Set Mounted Components 

Rugged, strong, originally construct© 
for U. S Tank Corps. Consists of 2 fin 
Periscope Mirrors mounted in met? 
and plastic. Perfect condition Onl 
plywood body frame Is required t 
finish this exceptional Periscope. Firs 
surface mirror is well protected b 
glass windows. Set weighs 2% lb 
Overall length of mount 6%" widt 
2%". Would normally retail at $40 to $5 

Stock #70Q-S $3 00 Complete Set Postpa 

TWO SETS (4 UNITS) 

SPECIAL $5 50 Postpa 


Order by Set or Stock No. — Satisfaction Guaranteed — Immediate Delivery 

EDMUND SALVAGE COMPANY^ o-audiibon, new jersei 
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of a chance to keep pace with the 
tremendous amounts of military 
, toluene required. Being a by-prod-* 
act of coke-oven operation, toluene 
production was geared to the steel 
industry's demand for coke. More 
coke-ovens wouldn't solve the prob- 
lem, even forgetting the cost, be- 
cause less than half a gallon of 
toluene can be produced from a ton 
of coal 

Since approximately one quait of 
toluene can be produced from every 
gallon of Hydroformate, two gallons 
of low grade gasoline could thus 
yield more toluene than a ton oj 
i coal . It therefore became evident 
■that one good-sized Hydroformer 
'could supply more toluene than the 
''entire American coke processing in- 
dustry. The facte were clear and the 
Government acted promptly. The 
Ordnance Department in 1941 con- 
tracted for the construction at Bay- 
town, Texas, of a large Hydroformer 
to be operated by the Humble Oil 
and Refining Company for the 
Specific production of vitally needed 
I toluene, with high-octane gasoline 
'as a secondary consideration. This 
'unit was the nation’s first Hydro- 
former designed and constructed for 
'toluene production. 

1 From that point on, the petroleum 
'industry’s total Hydro forming ca- 
pacity rose rapidly. By 1944 eight 
’Hydroforming plants were in opera- 
! tion with a total naphtha feed capac- 
ity of 21.7 million barrels yearly, 
'capable of producing over five times 
'as much toluene as the total produc- 
tion from all other sources. All of 
these plants were devoted primarily 
to toluene, though their contribution 
to the high-octane gasoline program 
amounted to hundreds of millions of 
(gallons. 

* Certain straight run and natural 
(gasoline fractions contain varying 
amounts of methyl cyclohexane, 
'ethyl cyclopentane, and dimethyl 
’cyclopentane, three members of the 
(naphthenic group, whose molecules 
(each contain seven carbon atoms, 
‘the same number as toluene. As 
indicated by the prefix “cyclo ” 
these naphthenic molecules are 
characterized by a ring configura- 
tion and as a result contain two less 
hydrogen atoms than the straight- 
chain paraffinic molecules of the 
same number of carbon atoms. All 
are readily converted to toluene in 
the Hydroformer. 

For commercial toluene produc- 
tion the naphtha is first prefrac- 
tionated into a narrow-boiling “cut” 
1(190 to 260 degrees, Fahrenheit), in 
which are concentrated all of the 
C-7’s originally existing in the naph- 
tha. During the war, most of the 
major oil refineries co-operated in 
the preparation of this “heart, cut” 


and shipped concentrates to Hydro - 
forming units scattered over the 
land. 

The overall yield of toluene based 
on the naphthenic constituents of 
the concentrate is greater than 100 
percent, showing that, in addition to 
quantitatively converting the naph- 
thenes to toluene, the Hydroformer 
also converts some other part of the 
concentrate to toluene. 

The toluene is separated in a re- 



These molecular models show how, in 
Hydroforming, a straight-chain hydro- 
carbon molecule haying zero octane 
rating is converted to a ringed aro- 
matic compound (toluene) by the ac 
tion of a catalyst, high temperature, 
and pressure. The process is known 
as dchydrocyclization or cydization 

co very plant which is a separate unit 
from the Hydroformer. By an effi- 
cient system of heat exchange it is 
possible to provide all of the heat re- 
quired to operate this plant by ex- 
haust steam from the Hydroforming 
section, which contributes materially 
to the low cost of the resulting 
toluene. 

Another outstanding feature of 
the recovery unit is the unconven- 
tional method evolved by the Shell 
Development Company, of separat- 
ing toluene from compounds close 
to it in boiling point. Ordinary dis- 
tillation techniques would require a 
prohibitive amount of equipment to 
separate the toluene from its close- 
boiling neighbors. However, by the 
use of phenol, the volatility ratio 
of the toluene and non-toluene hy- 
drocarbons is changed so that their 
separation can be effected with an 
economical set-up. The phenol leaves 
the processing column with the 
toluene and is separated by ordi- 
nary distillation in another column 
from which it is returned to the 
original column. 

It must not be forgotten that 
the Hydroforming process is a flex- 
ible one. If, for example, high-grade 
motor fuel instead of toluene is the 
desired end product, the naphtha, 
without any preliminary treatment, 
ts fed directly into the catalytic re- 


actors. A clear, stable, 80-plus octane 
fuel containing over 50 -percent aro- 
matics is then obtained which is 
very susceptible to leading; the ad- 
dition of only one cubic centimetci 
of tetraethyl lead per gallon of thh 
Hydroformed gasoline gives a five- 
pomt increase in octane rating. 

In addition, Hydroforming has at- 
tractive possibilities for use in the 
preparation of basic materials for 
many chemical industries. By alter- 
ing the Hydroformer feed to include 
primarily those compounds having 
only six carbon atoms, benzene may 
be produced; by using molecules of 
eight carbon atoms, the production 
of xylenes and ethyl benzene is pos- 
sible. From toluene and these other 
aromatic compounds can be manu- 
factured such products as synthetic 
rubber chemicals; various plastics, 
including the styrenes; phenol and 
phthalic anhydride; medic mals such 
as saccharine and aspirin; paints, 
lacquers, and dyes; photographic 
developers; water-proof finishes for 
textiles; linoleum; dry cleaning 
chemicals; glues and cements; ink, 
artificial leather; perfumes; insecti- 
cides; preservatives for canning, 
paper sizing chemicals; resins; and 
many other products. The result is 
that Hydroforming gives more com- 
plete integration to the refiner and 
producer of crude oil Not only can 
I hey now get “the last squeal out oi 
the pig” by producing more gasoline 
and a greater number of useful 
products from a barrel of crude oil 
but the supply of petroleum is there- 
by conserved. Certainly the process 
offers attractive applications in in- 
dustry by ptoving that crude oil is 
the most prolific and veisatile raw 
material for the rapidly expanding 
chemical industry 
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GAS STATIONS 

Will Feel 

Effects of Research 

Service stations of the future will 
be built along strictly functional 
lines, and will market a far wider 
variety of merchandise than most 
stations have ever marketed before, 
according to the Shell Oil Company, 
Inc. 

The new stations, as visualized 
by Shell, will be a product of more 
than two years of research and 
study on the part of marketing ex- 
perts and service station dealers, 
working with industrial designers 
and guided by public preference as 
ascertained in a survey of 180,000 
motorists. 
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Top off your good work on your Payroll Savings Plan 
with an outstanding showing m the Victory Loan — our 
last all-out effort ! 

Help bring our boys back to the homes for which they 


fought — and give our wounded heroes the best of medi- 
cal care— by backing the Victory Loan! You know your 
quota ! You also know by past war-loan experience that 
your personal effort and plant solicitation are required 
to make your quota. 


Sell the NewF.D. Roosevelt Memorial $200 Bond through your 
PAYROLL SAVINGS PLAN! 


mm ^ m ^**BB** In rallies, interdepartmental contests, 
and solicitations, promote the new Franklin Delano 
Roosevelt Memorial $200 Bond ! Better than "cash 
m hand," Victory Bonds enable the buyers to build for 
the future— assure a needed nest egg for old age. 

Keep on giving YOUR MOST to the Victory Loan! 
All Bond payroll deductions during November and De- 

The Treasury Depat tment acknowledges with appreciation 


cember will be credited to your quota, livery Victory 
Bond is a "Thank You" to our battle-weary men overseas 
— also a definite aid in making their dreams of home 
come true! Get behind the Victory Loan to promote 
peacetime prosperity for our returning veterans, 
your nation, your employees — 
and your own industry' ^ 

the publication of this message by 1 


Scientific American 


This is an official U. S. Treasury advertisement prepared under auspices of Treasury Department and War Advertising Council 
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Microwaves On The Way 


Extremely Short Radio Waves Made Possible the War-Time Miracle of 
Radar. la Peace-Time, These Same Waves Will Bring New Impetus to 
Television as Well as to Radio Telephony, Telegraphy, and Facsimile. 
Microwave Beams Can Change Our Whole Communications Pattern 


By HARLAND MANCHESTER 


O ne night during the final days 
of the campaign in Germany 
a young fighter pilot, lost in celes- 
tial soup and nearly out of gas, 
radioed an appeal for help. An op- 
erator at a newly captured airfield 
picked up his plea. 

“We’ve got some new radai hei e,” 
he said. “Just follow directions and 
I think 1 can bring you in. You are 
now 800 feet up. Turn three degrees 
to the right and keep coming.” 

In a truck jammed with radar 
equipment and personnel, the opera- 
tor watched a little blip of light on 
a graduated fluorescent screen. That 
blip indicated the position, of the 
lost fighter plane. A slowly revolv- 
ing dish-like antenna, mounted on 
the roof of the truck, was sweeping 
the sky with tiny invisible waves 


With every revolution, some of them 
hit the lost plane and bounced back, 
making the blip on the radar screen 
which showed the plane’s exact po- 
sition. As the plane came closer, a 
second operator, watching the blip 
on a more finely scaled screen 
which showed details of the airfield, 
took up the coaching. Slowly the 
plane moved downward, until the* 
roar of motors was heard outside. 
The plane had landed safely. 

Then someone pounded on the 
door of the truck. It was the fighter 
pilot. “Show me this new radar!” he 
demanded. “I couldn’t see the 
ground at all, just felt a bump.” 

This Ground Controlled Approach 
radar, which later at Iwo Jima 
“talked down” many crippled B-29s 
to safe landings, is only one of an 



Courtesy HmUkUod Laboratory, M.l.T. 


How radar ''sees” New York City and 
surrounding areas. Rivers and docks 
are plainly discerned. At time photo 
was taken, the plane was directly 
over the dot in the center of the 
circle. Distance is indicated by 
the concentric rings around center 

array of revolutionary war-time 
radar devices based upon ultra-short 
radiations called microwaves. Be- 
hind the curtain of censorship dur- 
ing the war years, hundreds of 
American and British physicists have 
been pushing radio upstairs into 
these new high frequencies. Then- 
work makes possible things that 
were unheard of at the time of 
Pearl Harbor. 

Some idea of the nature of micro- 
waves may be obtained by compar- 
ing them with the waves which 
bring in your home radio programs 
Suppose you are tuned to a 660- 
kilocycle station; when the crest of 
one wave reaches your receiving 
set, the next crest is more than a 
quarter of a mile away. But micro- 
waves may be only a few inches 
long, with billions of vibrations a 
second instead of the mere hundreds 
of thousands in the broadcasting 
band. By means of these tiny waves, 
enemy planes have been sharply 
identified at distances of 200 miles, 
German rockets have been spotted 
and shot down by radar-directed 
guns, bombers have pin-pointed 
factories through cloud and mist, 



Airplane television relay stations may extend the horizon of microwaves 
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warships have sunk enemy craft 
miles away in the dark, and even ap- 
proaching thunderstorms have been 
detected hours before the first rain- 
drop hit the roof of the radar build- 
ing. 

MULTIPLE USES— In peace-time, 
microwaves are slated for an even 
more spectacular career. Several 
networks, now being constructed to 
carry them, promise these amazing | 
things: Private phone calls by the ! 
hundreds of thousands sent simui- i 
taneously over the same wave band ' 
without wires, poles, or cables. 
Towns where each citizen has his 
own radio frequency, over which he 
can get voice, music, and television, 
and call any phone in the country 
by dialing Complete abolition of 
static and interference from elec- 
trical devices and from other sta- 
tions. A hundred times as much 
“space on the air” as is now avail- 
able in the commercial radio band 
A high- definition and color tele- 
vision network to cover the coun- 
try. And, perhaps most important 
of all, a nation-wide radar network, 
geared to television, to regulate all 
air traffic and furnish instantaneous 
visual weather reports to airfields 
throughout the land. By such a sys- 
tem, ‘every aircraft over the United 
States or approaching it could be 
spotted, identified, and shown simul- 
taneously on screens all the way 
from Pensacola to Seattle. 

Not all these things will come at 
once, but war-time research has 
made them all possible and some 
will be here before we know it. 

The nerve center of the great 
microwave development has been 
the Radiation Laboratory at Massa- 
chusetts Institute of Technology, 
established in November, 1940. From 
its war-time staff of 3800 scientists, 
engineers, and assistants — estimated 
to include about 20 percent of the 
nation’s top-ranking physicists— 
came most of the fabulous electronic 
eyes which enabled the United Na- 
tions to outpoint the Axis on land 
and sea. 

Radar was in its crude pioneering 
stage when this laboratory began 
work. Scientific explorers knew that 
tiny radio waves in that part of the 
spectrum near visible light had 
curious traits of behavior. They can- 
not ordinarily travel beyond the 
horizon, as can the waves from 
a commercial broadcasting station 
Since they are near the spectrum’s 
band of visible light, they behave 
somewhat like light. Microwaves 
are stopped and reflected by solid 
objects, and when a mountain or 
building stands in the path of their 
beam, a “radio shadow” is cast by 
the obstacle. They will not follow 



RADIO PROXIMITY fo2E 
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The veil of secrecy that shrouded one of the most important factors in the 
war just past, can now be lifted. This development, the Radio-Actuated or 
Radio Proximity Fuze, has been placed second only to the Atomic Bomb 
in importance and scientific development. 

In one of the darkest moments this Fuze halted the German drive m the 
Belgium counter attack, helped break Jap air power in the Pacific, and in 
England finally stopped the buzz bombs that Germany frantically released 
prior to the end of the European War. 

Jefferson Electric's contribution in connection with this device can now 
be revealed. Also credit, which was withheld due to the utmost secrecy of 
the project, now' can be given to the skilled and loyal workers, and the 
inventive genius of the engineers and production experts who worked so 
untiringly. 

One of the vital requirements was a safe operating switch that would 
insure against detonating the shell as it left the gun but still operate at the 
precise moment desired. The time between leaving the gun and firing in 
most instances is measured m tenths of seconds. Improper timing in the 
fuze of a shell results in premature detonation, commonly referred to as 
muzzle bursts, and is hazardous to the gun crew. 

No less than 12 classes of mercury sw itches (all smaller than a seam- 
stress’ thimble) were made to suit the various 
types of guns in which Radio Proximity Fuzes 
were eventually used. While developing these 
sensitive, small mercury switches Avas a major 
accomplishment— the mass production to high 
standards of uniform quality and accuracy was, 
if anything, a greater feat. This proved again 
Jefferson Electric’s manufacturing skill, produc- 
ing— as with its transformers, ballasts and fuses 
—to fixed high standards at mass output rates. 



Because of the secrecy of 
the entire VT Fuze project, 
the Navy "E” Award for 
excellency was withheld 
lest it draw unnecessary 
attention to the plant. Now 
the Award with 3 stars has 
been made. 



JEFFERSON ELECTRIC COMPANY • 916-25th Ave., BELLWOOD, ILLINOIS 

in Canada: Canadian Jefferson Electric Co. Ltd., 384 Pape Avenue, Toronto, Ont. 
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an open wire in the transmitting 
station, but have to be sent through 
pipes. And while broadcasting waves 
travel m all directions from the an- 
tenna and can be directed only to a 
limited extent, microwaves can be 
bunched by a parabolic reflector and 
sent out in a sharp beam like that 
of a searchlight. Microwave com- 
munication is practically free from 
static, because the long waves of 
both natural and man-made static 
disturbances are literally tuned out. 

MAGNETRONS — The tremendous 
possibilities of microwaves have 
long been recognized, but equipment 



An antenna installation for the pulse 
time modulation multiplex radio re- 
lay system developed by the Federal 
Telephone and Radio Corporation as 
a new method of handling microwaves 

to make use of them was lacking. 
The radio world was wailing for a 
new kind of tube which would gen- 
erate waves no longer than a cigar- 
ette, that could be beamed power- 
fully over great distances. The 
answer came with the “magnetron,” 
a deceptively simple-looking device 
which must be ranked among the 
greatest of war-time inventions. 

This metal gadget, in some sizes 
small enough to fit the palm of the 
hand, was developed by physicists at 
the University of Birmingham in 
England, after other nations had 
failed in attempts to perfect a similar 
tube. One of these tubes was brought 
to this country early in the war. 

In the hands of Radiation Labora- 
tory’s corps of scientific shock troops, 
working with engineers of the Bell 
Telephone Laboratories and other 
firms, the magnetron soon became 
the heart of modern radar. The ex- 
act manner in which the magnetron 
does its job can be described only 
in the language of higher physics but 
its most significant feature is a 
series of keyhole -shaped cavities in 
the metal collar which surrounds its 
source of power, A stream of elec- 
trons, shooting past these holes, sets 
up high-frequency vibrations, some- 
thing like the way air blown through 
a whistle with a small cavity creates 


shrill, high-pitched sound waves 
These tubes produce waves as short 
as one inch, which can be accurate- 
ly directed in a nai row, pencil- like 
beam. They generate short, pulses of 
energy at the rate of 2400 hoiscpower 
— about half that of a steam locomo- 
tive. 

Nearly all the radar devices 
which shortened the war and saved 
lives by the tens of thousands de- 
pended upon these powerfully 
beamed microwaves. This mighty 
but supersensitive tool brought new 
uses Foi instance, when Dr Donald 
Keir, of the Radiation Laboiatory, 
was testing a radar set on the loot, 
m March, 1942, he got “nuisance 
echoes” in the form of vague, llufly 
images on the screen which could 
not have been caused by planes 01 
other solid objects Kerr was con- 
vinced that these images indicated 
ram-filled th under cluods, and he 
told the Aimy Air Forces about it 
An men proved his theory by per- 
sonal visits to the anticipated thun- 
derstorms, and soon the Army was 
using microwave radar to spot on- 
coming storms m Panama and the 
Pacific. A new aid had been dis- 
covered for safer air travel. 

Months before peace came, several 
of the country’s biggest communica- 
tions and electrical manufacturing 
firms had applied to the Federal 
Communications Commission for 
permission to set up relay networks 
to transmit television, static-loss 
radio telephone, facsimile, air-safety 
data, and anything else that can 
be heard or seen at a distance. Sev- 
eral such networks are now being 
built by various companies and 
there is a land rush for suitable 
mountaintops where the line-of- 
sight beams can be picked up and 
bounced along to the next relay 
station. 

MICROWAVE REVOLUTION— The 

first leg of a proposed nation-wide 
all-purpose microwave system, 
linking New York and Boston, is 
now being completed by the Ray- 
theon Manufacturing Company. Be- 
tween the two cities six hilltop re- 
lay towers are being erected, some 
35 miles apart. Microwave beams, 
like the rays of a searchlight, travel 
farther from a high elevation, be- 
cause of the earth’s curvature. Ulti- 
mately Raytheon hopes to grid the 
country with microwave networks to 
serve all the big population centers 
and many rural areas with new com- 
munication facilities. \ 

Further evidence of the coming 
microwave revolution is Western 
Union’s announcement that the 
familiar telegraph pole will even- 
tually be banished from the Ameri- 
can landscape. The company’s ex- 


pei imenial i elay network between 
New Yoi'k and Philadelphia, using 
waves about three inches long, can 
transmit as many as 1280 telegrams 
simultaneously, and Western Union 
plans to extend the system over the 
entire country, making obsolete 
much of its 2,300,000 miles of wire 
and underground cable. This project 
should make possible great savings 
to the consumer. 

Microwaves up to a certain fre- 
quency can also be sent through 
electrical “pipes” under the ground 
For seveial years the American 
Telephone and Telegraph Company 
has been woi king on a system of 
underground long-distance coaxial 
cables, through which waves are 
guided which are much too short to 
travel along an exposed wire 
Through these cables hundreds oi 
simultaneous phone calls, as well 
as present-day television, FM radio, 
and other services can be sent. Now 
A T. & T. is extending the system to 
connect the East Coast with Los 
Angeles, via Atlanta, Dallas, and 
Phoenix But the super high fre- 
quencies cannot be sent efficiently 
through coaxial cables and, since* 
these cables are expensive and sub- 
ject to damage, A. T. & T. is also 
heading for the hills and is building 
a microwave relay network between 
New York and Boston in order to 
make compai alive tests of the two 
methods of transmission. 

Meanwhile, Westinghouse Electric 
Corporation and the Glenn L. Martin 
Company have come forward with 
the most startling project of all. Put 
television relay stations in high- 
flying planes, they say, and spray 
the country with programs picked 
up by a vertical beam from the 
ground studio. The best that most 
microwave broadcasting stations 
can do is to feed receiving sets 



Courtesy Radiation Laboratory, M.I.T. 

A laboratory technician struggles with 
one of the thousands of technical 
problems which required solution be- 
fore microwave radar worked well 
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within a radius of 50 miles. But if a 
slow- flying plane carrying television 
and FM transmitting equipment, 
circles lazily six miles up, it could 
serve an area of 103,000 square 
miles. Such a plane over Chicago, 
for instance, could cover large sec- 
tions of Michigan, Wisconsin, Iowa, 
Illinois, Indiana, and Ohio. And if 
television and FM radio come from 
the sky, people who live In valleys 
and near big buildings will not have 
to worry about shadows or echoes 

All projected microwave systems 
so far discussed are limited m scope 
to a single land mass. But how about 
television across the sea? The Inter- 
national Business Machines Corpo- 
ration and the General Electric 
Company, working with the Good- 
year Tire and Rubber Company, 
makers of lighter-than-air craft, 
may have the answer. The three 
firms are experimenting with the 
possibility of placing unmanned 
dirigibles, controlled by land radar 
stations, in the stratosphere over the 
Atlantic to serve as relay stations 
for microwave fare. 

Walter S. Lemmon, I B.M. execu- 
tive, predicts that nationwide micro- 
wave relays will bring many boons 
to business. Heie’s one glimpse To- 
day, business and piofessional men 
by the thousands are making tedious 
trips to distant cities for conferences 
which often last no moie than an 
hour Tomonow, with television 
screen m every conference room, 
groups can confei face to face 
thousands of miles apart, examine 
documents, swap stories, and strike 
bargains Savings- time, money, 
sleep 

PULSE TIME MODULATION— An- 
other new method of handling 
microwaves, called Pulse Time 
Modulation, will have to be reck- 
oned with. At its first public dem- 
onstration, 24 newspaper men en- 
tered 24 phone booths and put in 
calls. Their combined conversations, 
piped to a “dish” antenna on the 
roof, were hurled through the air in 
scrambled form on the same wave- 
band over an 80-mile microwave 
relay network and back to an ad- 
joining series of phone booths, wnere 
other visitors took part in clear in- 
telligible two-way conversations. 
This amazing performance was made 
possible by a new tube called the 
Cyclophon, in which a kind of elec- 
tronic switch revolves around termi- 
nals from each of the 24 phones, 
dipping into each conversation and 
snatching a sample 8000 times a sec- 
ond. These bits of sound, electroni- 
cally numbered and tagged, are sent 
over the air and unscrambled and 
arranged in the correct order at the 
other end. The gaps are much too 


brief to be noticed by the human 

ear. 

Any number of calls up to 250 
can be handled by a system of this 
type, and with enough relay sta- 
tions the “package” of conversations 
can travel 3000 miles as easily as 80. 
Musical programs require more 
“samplings” to insure high fidelity, 
but PTM, as it is called, can trans- 
mit a dozen or more programs m 
the same package. This means that 
a single station could broadcast all 
the radio programs in most Ameri- 
can cities, with a great saving of 
equipment. The home receiving set, 
tuned to a single wavelength, would 
have a new kind of selector to ob- 
tain the various programs. PTM al- 


so makes it possible to send tele- 
vision and its sound accompaniment 
on the same wave band. 

STILL "EXPERIMENTAL"— At the 
insistence of the Federal Communi- 
cations Commission, all microwave 
networks now being built are 
labelled “experimental,” but suc- 
cess seems already assured Data 
obtained in another year or so may 
be sufficient to guide the commission 
in setting rates and allocating 
spheres of activity. Independent ex- 
perts, surveying the many micro- 
wave projects under way, fear that 
without a coordinated program 
there will spring up a helter-skelter 
pattern of networks, like a dozen 


Ingenious New 

Technical Methods 

To Help You with Your Reconversion 
Problems 



New Precision Built Roto Center 
Eliminates Chatter . . . Speeds Production! 

Now You Can replace dead centers on lathe and 
grinder tailstocks, with this new Keene live Roto 
Center— to increase production— to eliminate all 
radial play and possibility of chatter! Low in 
cost, the Roto Center is a high capacity unit, 
featuring many innovations to speed and improve 
quality of work! 

Matched roller bearings preloaded, are packed 
with high grade anti-friction grease at assembly. 
No attention is required for long periods. After 
assembly, runout is kept to absolute minimum — 
guaranteed less than .0002. Rear of center is 
tapped to receive standard hydraulic fitting. 
Chips, dust and cutting oil cannot reach bearings! 
More and more peacetime "helps on the job” 
are returning to industry. One of these days, fa- 
mous, flavorful Wrigiey’s Spearmint Gum will also 
be back to help you "on the job"— but only when 
we can assure Wrigiey’s Spearmint manufacture 
in quantity and quality for all. Today, we ask you 
to remember the famous Wrigley’s Spearmint 
wrapper. Tomorrow, you may again enjoy 
Wrigley’s Spearmint Gum quality and flavor while 
you are at work. 

You can get complete information from 
Keene Electrical Machinery Co 549 W. Washington Blvd . 

Chicago 6, III 



The Keene Roto Center 



Remember this wrapper 
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railroad lines with tracks of dif- 
ferent gages. A standard pattern is 
imperative as a national defense 
measure, asserts Dr. M. G. White, 
Princeton physicist who has been 
in charge of aircraft radar at Radia- 
tion Laboratory, 

Another Pearl Harbor might be 
the last one, warns Dr. White, un- 
less we have a nation-wide radar 
system connected with microwave 
relays. Both long-range “early 



warning” sets and Ground Control 
Approach equipment are essential, 
he says, to spot all planes in the ait, 
regulate traffic, predict storms, and 
assure safe landings m bad weather, 
and the microwave network is 
needed to flash television images of 
air traffic to a screen m the Penta- 
gon Building in any future emer- 
gency. Such a system, he estimates, 
might cost $200,000,000 for equip-, 
ment, and require an operating per- 
sonnel of 75,000. Since national de- 
fense would be only one function of 
such a system, there are many ways 
to spread the cost. All the na- 
tion’s communication — telephone, 
telegraph, television, radio, facsimile, 
and whatever else the mind of man 
can learn to send by radio waves — 
could be easily handled by such a 
system, with the various domains 
parceled out to private corporations 
However the goal is reached, it is 
inevitable that within a few years 
the country will be laced with 
microwave beams, with incalculable 
effects on our habits and ways of 
livelihood. 


ELECTRONIC VULCANIZER 
Speeds Production of 
Many Rubber Units 

F irst commercial electronic vnl- 
canizer is a mass production unit, a 
three-story device utilizing 125 kilo- 
watts of electronic energy to service 
turn complete Foamex mattress vul- 


canization chambers. It was designed 
by Firestone and Westmghousc engi- 
neers. In preliminary tests, large 
double-bed mattresses that previ- 
ously required a 35-mmute cure by 
the old steam jacket method, were 
completely cured by electronics in 
five minutes. 

As in experimental laboratory 
tests, close examination of the full 
double-bed, electronic -cured mat- 
tress revealed that the final product 
was superior structurally to the old 
type. This is due largely to in- 
stantaneous heat supplied umfoimly 
to all parts of the mattress as con- 
trasted to the conventional steam - 
heated vulcanization of the foamed 
lubber slowly from the outside of 
the mattress to the interior It was 
also revealed that the steam method 
cannot always be precisely con- 
trolled and that parts of a steam - 
cured mattress may be completed 
and other parts of the same product 
un dei -cured. 

Electronic curing is being applied 
to the manufactui e of othei lubbet 
products at Firestone Large hard 
rubber wheels requiring five hours 
of curing by steam may bo vul- 
canized electronically in 18 minutes, 
brake blocks are euiod by electronic 
energy in 48 minutes that require 
seven full horns by si earn. 

FREEDOM OF RESEARCH 
Essentia I to 
National Progress 

Declaring that “one of the greatest 
moral injuries Hitler did to the Ger- 
man nation was to suppress the free- 
dom of fundamental research,” Dr 
Willis R. Whitney, founder of Gen- 
eral Electric’s Research Laboratory, 
said in a recent address that “for 


fundamental research, which is the 
most important kind, the scientists 
need a fifth freedom added to the 
Atlantic Charter — the freedom of 
scientific inquiry.” 

REFRIGERATED SHIPS 

Can Carry Any Commodity 

Requiring Refrigeration 

First of five ships of the same de- 
sign for which the American Export 
Lines has contracted with the United 
States Maritime Commission, the 
S. S. Exchester is of approximately 
9900 deadweight tons, 473 feet in 
length overall, and has, in addition 
to more than 500,000 cubic feet of 
space for general cargo, approxi- 
mately 30,000 cubic feet of space 
for refrigerated cargo. The vessels 
will be extremely speedy cargo 
ships, powered to provide a speed 
of 16 3 /& knots; actual performance 
has shown that the Exchester can 
exceed this speed. All five are being 
built by the Bethlehem Steel Com- 
pany; the refrigeration system is 
supplied by the Carrier Corporation 

The 30,000 cubic feet of refriger- 
ated cargo space in the Exchest ci 
is divided into six compartments or 
“boxes,” fitted with the pioper in- 
sulation to permit the carnage of 
any commodity needing refrigera- 
tion, including all kinds of fresh 
fruits and fresh meats, having a 
controlled temperature' ranging Irom 
60 degrees, Fahrenheit, down to 
zero, Fahrenheit 

Refrigeration is provided by 
means of air cooling, which is sup- 
plied by six Carrier Fi oon-12 com- 
pressors, with one spaie eompressoi 
as a standby. The system is so ar- 
ranged that each compressor can be 
used on any cargo box 


I 



United S totes Army Signal Corps photo ot the refrigerated S. S. Exchester 
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EXACT WEIGHT Scale weigh- 
ing color pigments in an en- 
closed stainless steel laboratory 
hood Electro Metallurgical 
Company , New York 


\% 


Colors in the Middle Ages and Now . . . 

The colors of the middle ages were beautiful and lasting 
yet they lacked uniformity. The reason? They were solely 
the product of individual skill. Color compounding today 
is strictly a mechanical operation . . . weighing to the 
fraction-ounce. Color success now is the right equipment 
for the task. Failure to attain perfect color matching today 
is almost entirely due to equipment. There are several 
EXACT WEIGHT Scales for color compounding. Fine 
jobs require delicate weights to 1/1000 oz. ... mass color 
jobs not so fine. This is but another operation in modern 
American Industry handled by these famous scales. What 
is your problem? Write us! 
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THE EXACT WEIGHT SCALE COMPANY 


65 West Fifth Ave. 9 Columbus % ditto 
Dept. Ad. 783 Yonge St., Toronto, Canada 


Although those refrigerated cargo 
vessels were designed to be operated 
m military service of the govern- 
ment, they are built to meet the 
future requirements of American 
Export Lines in the company’s trade 
routes to the Mediterranean, the 
Black Sea, and India 

PATTERNS 
Eliminate Need for 
Elaborate Measurements 

A new patterning piocess speeded 
an ci aft and ship production and 
is expected to apply to many indus- 
tries m the future. Template repro- 
duction, the newest method of get- 
ting information from designer to 
machinist, may replace scale draw- 
ings and blueprints or other repro- 
ductions in which dimensions are in- 
dicated by figures. It is, in effect, a 
return to lofting practice used m 
ship building, where a full-size 
duplicate of the part to be made is 
used as a pattern. 

With conventional methods there 
are four steps, each subject to human 
error, especially m reading dimen- 
sions: the engineer’s rough design, 
the detailed layout, drawn to scale 
and dimensioned; the blueprint; and 
the full-scale layout made m the 
factory. With template reproduction 
the design engineer draws a full- 
scale pattern on a metal sheet coated 
with dull white lacquer. Details, in- 
eluding rivet holes, are shown, but 
only basic dimensions, such as the 
relation of wing to body in an air- 
plane, are indicated by figures. Fiom 
this point on, reproductions, all full- 
scale, are made by mechanical 
means. 

Several methods are used to re- 
produce the original design on metal 
sheets which may be cut to form 
shop templates. In one common 
method, a glass plate coated with a 
photographic emulsion is placed 
against the design and a light is 
shone through it. After development, | 
the design appears in white lines on | 
a black background. The plate is | 
then placed against a fresh metal 
sheet coated with the white lacquer 
and with photographic emulsion. 
This combination, exposed as in 
making an ordinary photographic 
contact print, reproduces the design 
m black on white on the metal sheet. 
In a similar method, phosphorescent 
lacquer pigments on the original de- 
sign provide the light source, and the 
negative is a metal sheet. Another 
method uses two rooms as a camera, 
a lens in the partition focuses the 
design on a photosensitive metal 
sheet, which becomes the negative. 
Non-photographic methods, includ- 
ing offset lithography whereby an 
inked design is transferred to a rub- 


ber roller and thence to the dupli- 
cate metal sheet, are also used. 

The metal templates go directly to 
the factory to be used as models. Jigs 
are also made directly from such 
templates without additional layout. 
One or more of these methods should 
be especially useful in the future to 
those industries engaged in manu- 
facturing frequent new models from 
raw materials in sheet form. 

The principal advantage of tem- 
plate reproduction is the reduction 
of human error after the original de- 
sign is made. It has been estimated 
that templates can cut tooling time 
60 percent. Assembly time can be 


reduced by making sub-assemblies 
of the templates to be used as 
models. Template reproduction costs 
little, and the entire process takes 
less than a half-hour. By comparing 
the finished part with the original 
template, the final inspector has a 
visual check and need not make 
elaborate measurements. Metal tem- 
plates can also be sent to subcon- 
tractors. 

Template reproduction is now be- 
ing used in many phases of aircraft 
and ship manufacture, from engines 
to plastics turrets, and is expected to 
apply to automotive industries in the 
future. It. has simplified the design 
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ot new models o£ refrigeiators and 
has been used or proposed for many 
other products and purposes fiom 
plastics lamps and candlesticks to 
home boat building . — Industrial Bul- 
letin of Arthur D. Little, Inc 

EXTINGUISHERS-ON-RASIS 
Safe-Guard Streamliners 
Against Fires 

F ires on Diesel- electric locomotives, 
that might be whipped to dangerous 
proportions in the winds caused by 
“streamliner” speeds, can be prompt- 
ly detected and extinguished by new 
equipment installed on the engines 
that pull such famous Florida trains 
as the Silver Meteor, Sun Queen, 
and Palm Land for the Seaboard Air 
Line Railway. The equipment was 
developed by the C-O-Two Fire 
Equipment Company and the Pyrene 
Manufacturing Company. 

The system turns a regular Diesel- 
electric locomotive into a veritable 



Built-in carbon dioxide fire extinguish- 
ing equipment on a locomotive 


“fire- engine-on-rails,” since the ap- 
paratus automatically detects both 
smoldering and fast-burning fires 
underneath or inside the locomotive, 
and can kill fires inside the cab 
while traveling at high speeds or, 
when, the itrain is stopped, ex- 
tinguish flames under the train or 
along the right of way. 

Fires over the engines are de- 
tected by a thermostatic system 
which turns on a red “fire alarm” 
light and sounds a gong. Electronic 
smoke-detecting apparatus, which it 
is claimed will function even while 
the train is traveling 100 miles an 
hour, reveals fires in the battery 
boxes or on the under side of the 
locomotive. Fires at these points re- 
sult from accumulations of road dust, 
dry grass, and paper that becomes 
saturated with oil, and are set aflame 
by sparks from the brake shoes, and, 
since the flames are not visible to 


the crew, considerable damage may 
result unless some means of fire de- 
tection is provided. 

In the engine compartment, fire is 
extinguished by means of a built-in 
carbon dioxide system which floods 
the endangered area with a dry, in- 
ert gas, which is a non-conductor 
of electricity and quickly smothers 
fire. For fires inside or underneath 
the engine, a carbon dioxide hose 
reel, hand extinguishers, and foam 
playpipes are provided By a simple 
control, the playpipes may be used 
to discharge either high expansion 
mechanical foam for oil and gasoline 
fires or plain water for wood and 
brush fires. Oil 01 brush fires as far 
as 100 feet from the tram along the 
right of way can be extinguished 
by means of the playpipes 

ENGINE STARTER 

Uses Cartridge to 

Rotate Crankshaft 

Starting of aircraft engines has 
long been a source of trouble, espe- 
cially with modern high-powered 
engines. Hence the development of 
the cartridge engine starter, manu- 
factured by Breeze Corporations, 
Inc , under Coffman patents, has 
proved valuable to aviation in gen- 
eral. It is possible that this new en- 
gine starter will find further use on 
an craft which use airports where 
battery- cart facilities are lacking. 

The theory behind this simple 
engine-starting device is to use the 
energy of a fuel contained in a car- 
tridge, placed in a specially designed 
breech mounted in the cockpit or 
under the cowling, to provide toique 
to turn the engine over at a speed 
sufficient for starting. 

Its advantages are: (1) ample 
power, yet minimum torsional shock 
to the engine parts; (2) the pilot can 
start the engine quickly without the 
aid of ground mechanics; (3) no 
drain on storage batteries, thus en- 


abling light-weight battenes to be 
used, which increases pay load; ( 4 ) 
since far less priming is required to 
start, engine life is increased. In 
operation, the cartridge is placed in 
the breech; then when electrical 
contact is made it ignites a quick- 
burning powder which in turn drives 
slow-burning pellets into the com- 
bustion chamber of the starter As 
combustion proceeds it builds up gas 
pressure against the starter piston 
The power stroke begins when the 
helical splines impart a rotary 
movement to the clutch jaws. The 
engine has made three revolutions 
by the time the power stroke of the 
staiter is completed; a valve then 
opens and a helical spung returns 
the starter piston to its original po- 
sition A 30-ton thrust is convened 
to 180 revolutions per minute of the 
crankshaft. 

It is readily apparent that this 
mechanism is subjected to high 
stress and shock in its main working 
parts, and hence must be built of 
strong and tough alloy steels. Since 
corrosion-resistance also Is a con- 
sideration, stainless steel is specified 
for the cylinder forging, and foi 
parts of the breech mechanism 
(which are forged and heat treated), 
for the tubing which connects the 
breech with the combustion cylin- 
der, and for the more important 
gears and shafts which are heat 
treated to a Rockwell C hardness of 
38/42. — Nickel-Steel Topics . 

MILLED GLASS FIBERS 

improve Paper > Plastics , 

Abrasives, and Paint 

Research now being conducted in 
the laboratories of Owens-Coming 
Fiberglas Corporation and in the 
laboratories of other manufacturers 
points to numerous uses of a new 
material— Fiberglas milled fibers — 
as a reinforcing agent for special 
papers, plastics, and abrasive com- 



How the cartridge engine starter 
works: When the cartridge in the 
breach, at left in (1), is detonated 
electrically, slow-burning pellets are 
driven into a chamber (2) where their 
combustion builds up gas pressure 
against a piston. As the piston Is 
forced to position (3), a 30-ton thrust 
is exerted to turn the crankshaft 
through three revolutions. The spring 
returns the piston to starting position 
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pounds. The milled fibers have also 
been employed successfully to im- 
prove the special characteristics of 
sound-deadening paints 

Fiberglas milled fibeis aie formed 
by hammermilling Fiberglas con- 
tinuous yams into maximum lengths 
ranging from one thirty- second of 
an inch to one and one-half inches 
Diameter of the fibers, m all lengths, 
is 25 one-hundred-thousandths 
(0.00025) of an inch. Appearance of 
the fibers varies with the maximum 
fiber length. The shoi test lengths ai e 
tightly nodulated, while the longest 
sizes form a loose mass. 

The tear strength of explosive 
paper, used for wrapping dynamite, 
is materially increased by the addi- 
tion of 10 percent, by weight, of 
three-quarter-inch milled fibers 
The presence of the glass fibers pro- 
vides a better bond between the 
paper and the paraffin used to coat 
it. Hinging action is minimized. Be- 
cause dispersion of the glass fibers 
in the paper gives it more uniform 
strength, the paper disintegrates 
after the explosion, instead of leav- 
ing small pieces to smolder and 
perhaps to cause a fire. 

Ten percent, by weight, of the 
milled fibers dispersed m filtering 
paper gives it more uniform capil- 
larity and speeds the filtering proc- 
ess. The fibers act as veins which 
conduct moisture rapidly through- 
out the paper. Because of this char- 
acteristic, the same percentage of the 
fibers in laminating paper speeds 
impregnation by the resin and re- 
duces curing time 

These milled fibers have been 
successfully incorporated in high- 
pressure resms (melamine) to form 
molded plastics switch boxes. Tests 
show that the product has increased 
impact strength, an arc resistance of 
183 to 186 seconds of flash in contrast 
to from two to five seconds of flash 
when other fillers aie used, and 
that when burned (A.S.T.M. test) 
there is a weight loss of only 3 per- 
cent as compared to the 30 percent 
weight loss when other fillers are 
incorporated in the resin. These im- 
proved characteristics indicate that 
the milled fibers are adaptable to 
many other applications in the high- 
pressure molded plastics field. 

A 300 to 400 percent improve- 
ment in impact strength and gen- 
erally longer life have been given 
phonograph records by replacing 
organic filler material with 3 per- 
cent, by weight, of the one- eight- 
inch Fiberglas milled fibers. Record 
deterioration is frequently due to 
the presence of microscopic blisters 
m the sound track. Such blisters are 
attributable to swelling of organic 
filler material, caused by moisture 
absorption. Since the milled Fiber- 


glas fibers are microscopically fine 
solid glass rods they can neither 
absorb moisture nor swell No in- 
crease in the noise level is caused 
by the presence of the glass fibers 
Strength and performance of 
abrasive cutting wheels have been 
improved by incorporation of one- 
quarter-inch Fiberglas milled fibeis 
in the abrasive grain (chopped silica, 
carborundum, and so on) which is 
mixed with a thermo -setting binder 
and molded into form. Addition of 
the milled fibers has increased by 
25 percent the strength of 12 -inch- 
diameter, one eighth- inch- thick 
wheels used to cut the bead off 
molded metal products. Top operat- 


ing speed has been increased from 
15,666 to 17,666 revolutions per min- 
ute. The heat generated is dissipated 
rapidly and less tendency to bum 
the metal is shown. 

Fiberglas milled fibers ranging 
from one-sixteenth to one-thirty- 
second of an inch in length have 
been incorporated in sound -deaden- 
ing paints, with a resulting improve- 
ment of 106 percent in sound dead- 
ening qualities. The paints, sprayed 
on metal surfaces, “de-ping” the 
metal by reducing the vibration. 
Their chief field of use is the auto- 
motive industry where they are ap- 
plied to the interior metal surfaces 
of passenger cars and trucks. 



The new Woilensak binocular you’ve been waiting for is here! 

An even finer glass than your prized prewar Woilensak binocular, 
it will feature COATED OPTICS* to provide increased light-trans- 
mission With it you’ll get a new thrill from vacation trips, hunting and 
sporting events. 

Of course, you'll want to start enjoying your new binocular as soon 
as possible. Because supplies will be limited for some time, we suggest 
that you order from your dealer now. 

8x3,0 mm Woilensak Binocular* , central focusing, with leather carrying 
case, $82,50, 

6x^0 mm Woilensak Binocular *, individual focusing eyepieces, with 
leather carrying case, $J2. 50. 

*The optical system of every Woilensak binocular is specially coated 
with the new Woilensak WOCOTE. 
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New Products 

and P rocesses 


DIE INSERTS 

Of Sintered Carbide 
Have Long Life 

Blanking and forming dies that mul- 
tiply by 10 to 1000 the number of pieces 
produced per grind, that save — in 
down time — from six to eight weeks’ 
production per year, and that are ex- 



Long -life Diecorb punching die 


pected to lower production costs on 
thousands of commodities, are now 
available to industry. Using inserts of 
Diecarb, sintered carbide combinations 
with a Rockwell hardness of from 65 
to 73, tests have been underway in a 
diversified group of industrial plants 
for some time. 

The life of a Diecarb die has not yet 
been determined for the reason that 
each such die manufactured is still m 
use or m operating condition. The 
“breakdown” point, where regrindmg 
becomes necessary, of blanking dies 
with sintered carbide inserts comes 
only after extremely long usage. 

The Firth-Sterling Steel Company 
manufactures the Diecarb in four 
grades. In addition, the company is em- 
barking on plans for an educational pro- 
gram to provide engineering assistance 
on the application of sintered carbides 
to die -making. 

VAPOR TRAP 

Salvages Cutting 

Oils or Coolants 

Collecting vapor from oil or cutting 
fluids arising from cutting, grinding, 
and similar operations and returning 
it to the source of its supply is the 
job done by a new Dustkop recently 
announced by Aget-Detroit Company. 

The new vapor collector is for use on 


virtually any type of high-speed pio- 
duction machine tools employing cut- 
ting oils or coolants. It employs a 
motor-driven multiple blade fan to 
provide suction to draw the vapor 
from the vicinity of the operator and 
the work. The vapor laden air is sent 
against the inside surface of spun glass 
filter material where the vapor con- 
denses and is collected in a pan, the 
cleaned air being recirculated into the 
working space. This collected fluid is 
returned to the sump or reservoir of 
the machine tool through the faucet 
provided on the pan. 

Installation is made with either ordi- 
nary sheet metal pipe or flexible metal 
hose of five-inch diameter which fits 
the inlet flange of the collector and can 
be located near the source of the vapor. 

ELECTRICAL MICROMETER 

Uses Frequency Modulation 

Principles for Extreme Precision 

Having a precision never yet required 
by industry, an unusual type of elec- 
trical micrometer moasui e.s movements, 
or changes m position, as small as one- 
tenth of a millionth of an inch. It can 
measure rapid changes in position only 
one thousandth as large as the thick- 
ness of the printing ink on a newspaper, 
or about one fifty-thousandth the 
thickness of newsprint. It is so sensitive 
it can record changes much smaller 
than the wavelength of light, which is 
the standard used in calibrating it. 

This new tool of science utilizes 
the principle of frequency modulation 
(FM) radio to measure the position of 
either slowly or rapidly moving ob- 
jects without touching the object being 


measured. It was developed by Battcllc 
Memorial Institute technologists as a 
research tool and has already been 
utilized in several unpoitant. wai in- 
vestigations. 

The first application of the new de- 
vice at Battelle was to measure the er- 
rors in high precision lathe spindles 
used m machining aircraft motor parts 
With it minute errors could be deter- 
mined, and spindles designed on the 
basis of information given by the in- 
strument have extreme precision 

The instrument is also the heart of 
an apparatus used for measuring and 
iccoidmg the changes in crystal struc- 
ture when steel is heated rapidly, as 
in electric welding. This apparatus pro- 
vides valuable help m assuring good 
service from welded structures, such 
as ships, bridges, and heavy industrial 
products. 

CENTRIFUGAL CASTING 
Produces Parts of 
Virtually Pure Copper 

Copper parts for certain electrical ap- 
paratus can be cast ccnti ifugally, ob- 
taining a consistently better quality 
than would be possible with sand cast- 
ing and reducing the amount of scrap 
per casting. Possibility of the occur- 
rence of sand holes and blow holes 
inherent in the sand casting method is 
eliminated, and the ccnlufugal method 
provides a much denser metal. 

As this method is applied at General 
Electric, the copper is brought up to a 
temperature of between 1200 and 1250 
degrees, Centigrade, or 100 degrees 
higher than the temperature required 
for sand casting. Meanwhile, the runner 
box and die are heated with torches to 
a temperature of approximately 250 
degrees, Centigrade. 

After the drosses are skimmed from 
the surface, the molten copper is poured 
into the runner box, from which it 
flows into the spinning die. When more 
than one crucible is used, the opening 
between the runner box and die is 
plugged long enough to prevent any 
interruption between the charges, thus 



Lathe-spindle precision is measured with the electrical micrometer 
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avoiding the possibility of a cold shot 
The die is kept spinning at about 300 
revolutions per minute for two minutes 
After the casting is removed, impuri- 
ties remaining at the inside of the ring 
are removed by machining. The final 
result is a ring of virtually pure copper 

VIBRATION REDUCED 
By Simple Mount That 
Handles Small Loads 

-A* new light-duty mount which will 
handle loads as low as one pound, 
eliminates disturbing vibration and 
noise from small motors, typewriters, 
business machines, household appli- 
ances, and small power tools. It will 
also isolate delicate instruments, tables, 
desks, from external vibration. Known 
as Rexon Mounts and made by Hamil- 



High vibration dampening properties 


ton Kent Manufacturing Company, the 
mount design, a departure from con- 
ventional practice, combines the high 
vibration dampening properties of rub- 
ber loadcd-m~shear, with the safety, 
durability, and ease of installation of a 
simple compression mount. With the 
average shear mount, loads must be 
carefully calculated as any overload 
may seriously damage the mount. With 
Rexon mounts it is reported that no 
overloading of the shear elements is 
possible 

UNIVERSAL ADHESIVE 
Stems from a Family 
Of Synthetic Rubbers 

Developed to meet a host of needs 
wherein an unusually strong and all- 
purpose adhesive is required, Pliobond, 
a “universal adhesive,” can be applied 
either as a cold setting cement or under 
heat and pressure, depending on re- 
quirements. 

Bom in the Goodyear Research Lab- 
oratory, Pliobond is an entirely syn- 
thetic complex compound with resin- 
like properties, but also with rubber- 
like characteristics. It stems from a 
family of new elastomers, more com- 
monly called synthetic rubbers, and 
has an amazing affinity for a very wide 
range of substances. 

The new adhesive has already been 
successfully employed for bonding a 
variety of materials including metals, 
plastics, fabrics, ceramic ware, vul- 
canized rubber, paper, leather, glass, 
plaster, wood, and Portland cement 
concrete It has also proved feasible 


PROCEDURES IN EXPERIMENTAL PHYSICS — 
By John Strong Ph D. A wealth of Useful data of 
a practical kind for the constructor, experimenter, 
and skilled craftsman. $6 80 

HIGH FREQUENCY INDUCTION HEATING — 
By Frank W. Curtis. Answers many questions con 
cermng induction heating and its utility in industrial 
processes. Thoroughly practical m scope. $2.85 

TOOL MAKING — By C. M. Cole. Instructions for 
making and using all kinds, from personal tools to 
arbor presses, lathes, planers, etc., m different 
metals $3 60 

TECHNIQUE OF PLYWOOD — By Charles B. 
Norris. Technical information on all phases of plj- 
wood manufacture and use, compiled for engineers, 
designers, and users of plywood. Important to 
many phases of peace-time housing and manufacturing 
problems. $2.50 

YOUR HAIR AND ITS CARE — By Oscar L. 
Levin , M.D . , and Howard T. Behrman, M.D. 
Scientific facts about hair — how to save and beautify 
it, treat infections, and so on. Real facts — not a 
“cure for-haldness’" screed $2.10 

HANDBOOK OF CHEMISTRY AND PHYSICS — 
A classic reference book recently revised and brought 
up to-date to keep pace with recent research. In- 
cludes materials on all branches of chemistry, physics, 
and allied sciences. Used m laboratories and by 
engineers throughout the country. Flexible binding 
2640 pages $4.10. Foreign $4.50 postpaid 

ATOMIC ENERGY FOR MILITARY PURPOSES 
— A General Account of its Development Under the 
Auspices of the United States Government, 1940 1945 
The famous Smythe report, telling m relatively 

non- technical language of the development* in 
nuclear physics that lead to the manufacture of the 
atomic bomb Paper cover, $1.35; cloth $2.10 

PLASTICS — By J. H. Dubois. Third edition, 
again revised and enlarged, with two four-color 

plates This is an important book on the whole 

general subject of plastics, plus much brand new 
material on synthetic rubber, manufa< taring process*** 
and plastics moldings $1.10 

PLANNING TO BUILD — By Thomas H 
Creighton. Answers many of the questions asked by 
prospective homo builders Planning, design, and 
< onst ruction are fully covered $2.60 

EXPERIMENTAL ELECTRONICS — By Ralph 
H. Muller , R. L . Carman, and M. E. Droz 

A solid book of eminently practical information on 
the characteristics and non-communication applica- 
tions of electron tubes The text describes expen 
ments and presents results For students, radio 
engineers, communications experts, and the serious 
general reader. $4.75 

THE MEANING OF RELATIVITY — By Albert 
Einstein. Second edition with added chapter de- 
scribing advances since publication of first edition 
some 25 years ago. Requires knowledge of advanced 
mathematics and physics; not a popular exposition. 

$ 2.10 

THE MODERN GAS TURBINE — By R. Tom 
Satvyer. Fundamental treatment, yet comprehensive 
in scope, covering industrial, marine, railroad, and 
turbo supercharger applications of the gas turbine. 
Up to thc-minute data on jet propulsion are included 

$4.10 

A PRACTICAL COURSE IN HOROLOGY — Bv 
Harold C. Kelly. Definite, outright, practical in- 
structions on watrh making, repairs, and adjustment 

$2.85 


Best Sellers 
In Science 

SLIDE RULE SIMPLIFIED — By C. O. Harris 
How to use a slide rule, without any of the myatifi 
cation that often surrounds this important tool of the 
engineer. Excellent illustrations make everything 
clear $3 60 including a slide rule; for book alone 

$2 60 

MEET THE ELECTRON — By David Grimes 
Readers who lack specialized knowledge can inform 
themselves thoroughly from this book as to what 
electronics if, and what it can do in specialized 
applications $2.10 

MACHINERY’S HANDBOOK — 12th Edition. 
“Bible of the mechanical industry.” 1815 pages 
of latest standards, data and information required 
daily in shop and drafting room. $6.10 

MACHINE TOOL GUIDE — By Tom C. Plum- 
ridge , Roy W. Boyd , Jr., and James McKinney , 
fr A convenient compilation of data on all types 
of machine tools, assembled in organized form for 
tool and mechanical engineers, millwrights, and 
tool equipment salesman $7 70 

PLASTICS, PROBLEMS AND PROCESSES — By 
Mansperger and Pepper. The whole story of plas 
tic*, including a resume of manufacturing process*.* 
and a number of thorough-going chapters devoted to 
plastics uses $3.10 

THE FUNDAMENTALS OF CHEMISTRY — By 
Monroe M. Offner. This text introduces the readei 
to elements, electrons, acids, alkalis, and so on, and 
then covers chemistry and its relationship to even 
day life 80 cent* 

ELECTRONIC PHYSICS — By Hector , Lein and 
Sconton A simplified text for those who desire to 
a* quire a sound basis for following the advance of 
applied elet ironies m $3 85 

A LABORATORY MANUAL OF PLASTICS AND 
SYNTHETIC RESINS — By C. F. D’Alelio 
How to prepaie many of the well known reams and 
plastics in the laboratory. Understanding of the 
Uxt requires a knowledge of organic chemistn 

$2 1 0 

FUNDAMENTALS OF OPTICAL ENGINEERING 
— By Donald H. Jacobs. This new work start* 
out at the very beginning, is mainly non math* 
matical, and is probably the best suited of all 
existing books as an introduction to optical design 
Author is a physicist at Bureau of Standards. $5.10 

WITH THE WATCHMAKER AT THE BENCH — 
By Donald DeCarle. Simple, practical, straight 
forward instructions on the repair of timepieces, 
with direct implications to the manufacture and 
repair of delicate instruments of all kinds $3.10 

TRIGONOMETRY FOR HOME STUDY — By 
William L. Schaaf , Ph.D. Extensive and detailed, 
giving explanations as the text progresses, together 
with numerous practical applications of trig, such as 
machine shop problems, surveying, navigation, and 
eo on. 80 cents 

COMMERCIAL WAXES — Edited by H. Ben- 
nett. Solid treatise on the commercial use of both 
natural and synthetic waxes, made up of contribu 
lions by many leading individuals and firms. All 
classes of waxes and their properties, sources, and 
uses are discussed $11.10 
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ULTUTUl 

HOR/E/HOE 

4 0UH€E"Aiw»cov MAGNET 



ALSO AN 8 OUNCE HORSESHOE 
$1.40 POSTPAID* 
lifts 20 times own weight 


BAR 

> MAGNET 
| 50 



BAR MAGNET 
is 4" x 1 / 2 " x W 
Has a hole bored at its center 

Include Remittance with your order 

Alnico VEST-POCKET Edition Bars; 

7/8" x 5/16" x 3/16", set of two 50* 
Alnico BULLDOG Magnets; 

1-7/8"' x 1-9/16" x 3/8", set of two 55tf 

Send stamp for descriptive circular 

HARRY ROSS 

MICROSCOPES 

SCIENTIFIC & LABORATORY APPARATUS 
68-70 West Broadway 
New York 7, N Y. 


JHup Xmas ideate 


ENSES: 




500,000 OF THEM l! 

Buy them for a fraction of their 
original cost, U, S. ARMY and 
NAVY surplus tenses and prisms. 

HOBBYIST LENS SET — Magnifiers, re- 
ducing lenses, positives, negatives, etc. 

10 lens set ea. $1 00 

4X GALILEAN TELESCOPE SET ea. 1.00 

5X ACHROMATIC TELESCOPE SET .. ea. 1,50 

BINOCULAR PRISM Erecting Set ea. 2.00 

EYE PIECE SET 1" Dia. ea. 150 

AMICI ROOF PRISMS 22 m/m Fact . . . . . ea. 1.00 
RIGHT ANGLE PRiSMS 23 m/m x 44 m/m ea. 50 
ACHROMATIC 0BJEG. It/^Oia. 5" F.L ea- 1 50 
TELESCOPE OBJECTIVE VA n Dia. 4" F.L. ea. .75 
5 LBS. OPTICAL GLASS (Lens Blanks) Index 

plainly marked on each piece. 4.75 

Send Money Order or Check (No C.O.O. Orders) 
Send 3 cent stamp for list A. JAEGERS 

120-1 4 A 115 Avo., So. Oxana Park 20, NL Y, 


to bond, by use of Pliobond, any of 
these materials to each other. In many 
cases where Pliobond is used, the bond 
itself is stronger than the bonded ma- 
terials, and it has the added advantages 
of being flexible, water-proof, and re- 
sistant to the actions of chemicals, hy- 
drocarbons, and oils or greases. 

Shock-resistant and shock-absorbing 
assemblies have become of increasing 
importance. Most of our means of trans- 
portation involve vibration, which is 
hard on adhesives and hard on delicate 
instruments as well as on human be- 
ings. Pliobond is reported to be out- 
standing in shock-resistance, and 
makes possible rapid assembly of 
shock -absorbing mountings 

In electronic equipment, there are 
many places where insulations must be 
bonded to metal. Pliobond has shown 
promise of solving some annoying 
problems in this held. 

It produces bonds between fabrics 
stronger than the fabric itself and, 
because it is resistant to many chemi- 
cals, has shown promise in the as- 
sembly of work clothes, handbags, lug- 
gage, and other articles wherein fabrics 
and more rigid material are brought 
together. 

Pliobond bonds metal to metal. It 
can be used to assemble quickly and 
accurately jigs and fixtures, because 
the bonding is simple, the heat is in- 
sufficient to cause warping of the 
metal, and, if necessary, the bond may 
be disassembled by suitable means that 
will not harm the assembly. In delicate 
equipment where riveting, soldering, 
or welding may be impossible or diffi- 
cult, Pliobond should serve. 

It is obvious that Pliobond can also 
be an outstanding repair material in 
shop and home, since it can be used to 
mend all sorts of flexible and rigid 
articles and combinations. 

HARDNESS TESTER 

Adaptable to Large 
or Small Pieces 

G nriNG a true “Rockwell” reading, with 
either a diamond or steel ball pene- 
trator, a new hardness tester can han- 
dle parts ranging from % inch to 26 



Testing hardness of a large gear 


inches The adjustable height table is 
supplemented by a movable capstan 
easily vailed to match the tabic height 
A i oiler beaiing carriage on the fable 
facilitates positioning of heavy parts. 

Operating technique and readings foi 
this Clark Hardness Tester are similai 
to the familiar “Rockwell” tester. 

WHEEL DRESSER 

Operates fo 

Close Tolerances 

j\n angle correcting radius dresser 
that provides complete wheel dressing 
service in which the operator can dress 
a radius, an angle, a compound-com- 
plex angle, and an angle tangent to 
a radius, m one operation is announced 
by the IT. S. Tool and Manufacturing 



Primary position of radius dresser, 
with secondary position for large or 
small radii shown at lower right 


Company. When these font operations 
me performed the primary diamond 
holdei position is used but provision ha*, 
also been made tor forming oxImnoK 
small or laige radii. For this work, an 
accessory is used which consists of a 
special diamond holder mounted in a 
secondary position. 

To make it practical to dress an angle 
tangent to a radius and the radius too, 
in one continuous operation, the dress- 
ing arm is provided with a Calibrated 
rack adjustment. This makes the 
matching of radius and tangent a 
routine matter, with the diamond in 
either primary or secondary positions. 
If these jobs are done as separate op- 
erations on single-purpose radius 
dressers, the most expert handling is 
required. In this one device, togolhoi 
with the one diamond holder acces- 
sory, is embodied all of the equipment 
that is required for any kind of wheel 
dressing, and close tolerances may be 
maintained throughout. 

ENGINE HOSE 

Resists High Pressures 

And Temperatures 

Engines of airplanes will be lubricated 
and cooled more efficiently as the re- 
sult of the development of a new 
synthetic rubber hose which offers in- 
creased resistance to heat and pressure. 
Perfected by engineers of the United 
States Rubber Company, the improved 
hose is designed to withstand tempera- 
tures up to 250 degrees, Fahrenheit, for 
use in oil lines and up to 300 degrees 
for installation in cooling systems. 

Resistance to pressure in hose one 
inch in diameter is double that of hose 
formerly used. The strength is in- 
creased proportionately in the other 
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sizi\% muging iron* one-quarter inch 
io two and one-half inches in diameter. 

One of the principal featues of con- 
struction is a new high-strength car- 
cass built with Ustex, a chemically- 
treated cotton yam which is much 
stronger than regular untreated cotton 
yarn. Special heat-resistant synthetic 
rubber was perfected after extensive 
research and experimentation in the 
United States Rubber Company’s lab- 
oratories. 

THREADED CORES 

Contribute to Compactness 

Of Radio Receivers 

Screw type molded iron cores for 
radio transformers, now being made 
generally available, offer many engi- 
neering and constructional advantages 
by virtue of the fact that the cores 
themselves are threaded. No brass core 
screw is necessary for adjustment 

Smaller assemblies are readily pos- 
sible because the overall length of a 
coil and screw type core is less than 
that of the conventional core, machine 
screw, and bushing. Thus smaller cans 
can be used and threaded coil forms are 
unnecessary in many cases. Instead, “C” 
clips extending through slots in the 
coil forms can be used to contact the 
core threads. 

The design of i-f and dual i-f trans- 
formers for AM and FM is greatly 
facilitated by screw cores since such 



Sc^ew type cores for radio coils 


units may be tuned from one end of 
the transformer- can simply by placing 
the coils side by side. Antenna, r-f, 
and oscillator coils for each band of 
multi-band sets become small and com- 
pact by use of these screw cores, made 
by Stackpole Carbon Company, and 
may be mounted in groups for each 
band 

SPONGE RUBBER 
Assists Workers in 
Picking Up Parts 

Employees in a large industrial plant 
were having difficulty picking up small 
metal parts used in the assembly of 
one product. The assembly line traveled 
past them faster than they could pick 
up the parts — but not faster than they 
could work. The chief trouble was that 
the workers fumbled the small parts 
and couldn’t get them off the table at 
the speed necessary to keep up with the 
production line. 

An engineer of The B. F. Goodrich 
Company suggested that the table be 
covered with a thin slab of sponge rub- 









*ITH VEEDER NOT COUNTING DEVICES! 


VEEDER-ROOT INC. "S’ 1 : 



GEARS 

In Stock— Immediate Delivery 

Quarts, speed reducers sprockets, thrua® 
bearinrs flexible couplings pulleys, efce A 
complotehnciacarnedmourChicagoatook* 


Write for Catalog No. 20 

CHICAGO GEAR WORKS 
440-50 N. Oakley Ave., Chicago 12, III. 
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Industry needs your ideas now! Manu- 
facturers aie getting ready NOW for 
post-war sales and production. Factories 
must have products to take up the slack 
after war orders stop Get our NEW 
FREE inventor's book today and valuable 
“Invention Record” form Act now. 

McMORROW & BERMAN 

Registered Patent Attorneys. 

175 - B Atlantic Building, Watnpgton 4 , D C 


When yo u write to advertisers 
• The Editor will appreciate it if 
you will mention that you saw 
it in 

SCIENTIFIC AMERICAN 


PIKE 

POCKET 

MICROSCOPE 

Equipped with fully 
Achromatic lens sys- 
tem 40X SOX SOX in 
same tube. Price 
$15.00 in leather case. 

L W. PIKE & 00.. 

Elizabeth 3, N. J. 




We Want An 

Advertising Man-— 

who is familiar with the use and ap- 
plication of optical instruments to 
prepare publicity, technical articles, 
catalog copy, etc. Write, giving com- 
plete details on experience. 

BAUSCH & LOME OPTICAL GO. 

435 St. Paul Street, Rocheefei’ 2, N. ¥. 


THE BINARY SLIDE RULE 

equals a 20 Inch 
Straight Slid© Buie in 
precision. Has C, OI, 
A. K, Log, LL1, LL2, 
LL3, LL4, Binary, Add 
and Substract Scales 
Gives Trig Functions 
from 0 to 90 degrees 
and reads to 1 Minute 
The Engine - divided 
Scales are on white 
enameled metal. Per- 
manently accurate Dia 
8%" Large figures and 
graduations eliminate 
eyestrain. Exceptional value and utility Price, 
with Case and Instructions, $5 80 Circulars free 
Your money back if you are not entirely satisfied 

Gilson Slide Rule Go.? Stuart^ Fla® 

Slide Rule Makers since 191 S 



locksmithing and key making 

^ NOW MADE EASY! 



Practical up-to-date course teaches 
you how to puk locks do -code make 
masU rkeys, repair, install, service, etc 
New self- instruction lessons for every 
handyman, homeowner, carpi ntor, me- 
chanic, service station operator, nx-it 
v shop, hardware dealer, gunsmith on 
.iasy illustrated lessons Low price. 
^ Satisfaction (ruaranteedoi money 
back B1 k Success -< ,atal ok Free 
Nelson Co.. 


Get' FREE 

1139 S. Wabash Ave., Dept 2A31, Chicago 5, III. 


OPTICAL SPECIALTIES 
Spectroscopes, Optical parts — 
instruments. 

Aluminizing of mirrors. 
CATALOG ON REQUEST 

Laboratory Specialties, isnc* 

144 South Wabash Street 
WABASH, INDIANA 


SELSYN MOTORS m 

110 v. 60 cycle pair#£ 3 «lJtJ 

Elapsed Time Counter $7 60 

Ask for MICRO SWITCH catalog. 

Alnico pocket pieces pair $1.00 

Alnlco Horseshoe Magnets pair $1.26 

One ampere Mercury Switch, 10* long 
leads 35«t 4 for $1 00 

SKTNDERVIKEN Transmitter Button with 
16 page Experiments Booklet $1.00 

ELAN, 64H Day Street, New Yo* 7 , N. Y. 



“DUPLICATED WITHOUT DIES" 

If you desire to save time and die mspenm 
on production of metal stampings of other 
small parts* then the Dl-ACRO Sy 
of "Metal Duplicating Without 
merits your consideration, All duplicated work is accurate 
to .001". These precision machines ate adaptable to an 
endless variety of work, and ideally suited for use by girl 
operators. For short mas your parts are processed 
hours instead of waiting weeks for dies. 

Send tor catalog . . . "DIE-LESS DUPLICATING" 

^ Pronounced "D1E-ACK-RO" 



OWL- mm mfG.co. 


347 Eighth Aw®. $. 
Minneapolis IS, Mina. 
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SOU? Hi BEND 



It ib m exa< ting toolroom work, or on produc- 
tion jobs that call for toolroom accuracy, that 
the high precision ol South Bend Lathes is most 
appi eciated. Their smooth operation through 
a wide range of spindle speeds produces 
exceedingly fine finishes — m fact, subsequent 
finishing operations often can he eliminated. 
Toolroom and Engine Lathes made in 5 si/es: 
9" to 16" swings— -2 sizes of Tuiret Lathes: 
Yz and 1" collet capacity. Write for our new 
Catalog No. 100- D. 

SOUTH BEND LATHE WORKS 

Lathe Builders Since 1906 
458 E. MADISON ST., SOUTH BEND 22, SND. 





inf Weather 

WETSTART often, sure-fire protec- 
tion for automobile ignition hystems 
and batteries. Condensation, rain, 
even actual spraying will not keep 
your car from starting if you use 
WETSTART. Protects wiring Insu- 
lation and makes ignition systems 
waterproof. To apply, simply brush 
WETSTART on all exposed ignition 
system wires and parts. Convenient 
1 -ounce sue. For information write 
The General Detroit Corp., Dept. 
13-El. 2272 East Jefferson Avenue, 
Detroit 7, Michigan. 



NOW IS THE TIME TO 
PATENT YOUR INVENTION 

Manufacturers everywhere 
in striving to keep ahead 
of competition are buying 
up patent rights so that 
they will have new items 
to make and sell. Hence, 
the wise thing for you to 
do is also to act at once. 

Protect your invention 
and yourself — by 
ing for a patent now. 

GET FREE “PATENT GUIDE" 

Our free 48 page “Patent Guide" ‘tells 
what details are necessary to apply 
for a patent , and countless other facts 
you will want to know. Mail coupon 
for Pree “Patent Guide” and “Record 
of Invention" form today. 


Registered Patent Attorneys I 

65-A Adams Bldg., Washington 4, D. C. * 
Please send your 48-Page "Patent Guide" I 
and your "Record of Invention" form 1 
FREE. This request does -not obligate me. I 

Name. . ... ♦ .,*** | 

Address * 



her, so the workers could get the tips 
of their fficigers easily around the small 
parts and place them in the assembly. 
It worked from the start, and the as- 
sembly went off the line on schedule 

The sponge rubber slab can be as 
thin as Vq inch and still enable workers 
to get their fingers into it to pick up 
the parts, although different sponge 
thicknesses and densities may be re- 
quired for some jobs 

DIP RACK 

For Chemical Cleaning 
of Small Parts 

A metal dip rack has been developed 
to fit a standard five-gallon container, 
thus providing a simple means for 
cleaning small parts by immersion in 
a self-sealing compound known as 
Fuzee. According to its manufacturer, 
Turco Products, Inc., the compound 
quickly and thoroughly removes stub- 
born carbon, engine varnish, and other 
adhesive dirt from pistons, fuel-pumps, 
and carburetors. 

Most effective solvents for removal 
of dirt have been dangerous to use, 
being high in volatility, inflammability, 


Rock fits a standard container 

and obnoxious fumes. These solvents 
are also rendered rapidly useless by 
corrosive contamination. Turco chem- 
ists have overcome these difficulties 
and dangers in Fuzee by use of a com- 
pound on the surface of which a “seal” 
floats. This seal practically eliminates 
fumes, and other troubles. 

FOUNDRY OYEN 

Bakes Cores Rapidly 

Yet Uniformly 

Gas fired, a two-section batch type 
oven, using forced convection and re- 
circulation, has completely eliminated 
rejects due to faulty baking and has 
saved considerable floor space in a 
mid-west foundry. Replacing two older 
ovens, located in different parts of the 
foundry, the new Despatch oven con- 
solidates core baking operations and 
provides ample capacity for present and 
future production requirements. 

A new type of duct with adjustable 
scoop ports provides uniformity of heat- 
ing. The C. W. Olson Manufacturing 
Company reports that since the new 
Despatch oven has been in operation 
—about two months — they are baking 
flywheel cores with perfect uniformity 
in two hours that previously required 
three hours to bake (and then some 
were green and some burned). This 
represents a saving of 33 percent in 



THIS IS NOT A 

'CONCEALED WEAPON" 
It is a Posmoulage 


32-CAl. COLTS 
AUTOMATIC 
PRICE $2 90 POSTAGE 
PAID 

A PERFECT FACSIMILE 
Made With 
PLASTICO MOULAGE 
MATERIALS 

It is a most interesting example of the 
perfect wotk that can be done. It has 
every appearance of the original but is 
safe, never loaded. 

Slip a check or MO m an envelope today. 
With the pistol you will get complete 
illustrated folders giving full information 
on the use of Moulage m Criminology, 
S urgery, Medicme or Arts & Crafts . 

Just address the, manufactutcrs— 

TECHNICAL SUPPLY CO., Dept. 8 

Palo Alto, California 




P OflllCl * ^/iG" Oval Face 

ViliiV Manufactured by world- 
famous opticians for Army 
I%S* 2 ?!WI 5 P & Navy 7 x binocular s. 
Rejected for slightly chipped edges. Outstand- 
ing Bargain l 

30 c ea. 4 for $r.oo postpaid 

OCULAR RETICLE, miciometm disc 

for eyepiece. Suitable for microscopes, tele- 
scopes, surveying, sighting, and other optical 
measuring instruments; also for counting, 
measuring and locating as with cross-hair. 
Very accurately ruled. Rests on diapluagm, 
ruling can be seen in the field of view super- 
imposed on image. Diameter, .829*. Baryta 
L F 1.58. Cross-hair and numbered net 
rulings^ Our price only $1.00 each. Worth 
many times more. Quantity strictly limited. 
No C. 0 . D. — Remit with order. 

HARRY ROSS 

Scientific and Laboratox y Apparatus 
70 W. Broadway, N. Y. 7, N. Y. 
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THE HENRY SYSTEM 
Of Finger Print 
Classification 
and 

Identification 

is now in use by most 
of the Police Departments in the 
United States. It is also the system 
which applicants for many Civil 
Service positions must master before 
they can successfully fill all require- 
ments. 

The only book based on the Henry 
System is Frederick Kuhne’s 

“THE FINGER PRINT 
INSTRUCTOR” 

In this 182-page book, written by a 
noted finger print expert who was 
for many years in the Bureau of 
Criminal Investigation, New York 
Police Department, will be found 
complete instructions on every phase 
of the work from taking the prints 
to final identification. Numerous 
photographs and reproductions of 
prints make all details clear. 

Used by many governmental and 
industrial personnel departments 
and by the F.B.I. 

#4.25 postpaid 

Order from SCIENTIFIC AMERICAN 
24 West 40th Street, New York 18, N. Y. 


Equatorial Mountings for 
Weather Bureau Instruments 
and Telescopes 

Ramsden Eyepieces 

>4", */ 2 ", 1" B F.L. 1 y 4 " dia. each $5 10. 

C. C. YOUNG 

25 Richard Road East Hartford 8, Conn. 
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NEW 
Inveflio”, 


• MODEL MAKERS 

> MAINTENANCE 

> HOBBY SHOPS 

► HOME SHOPS 

► SALVAGE PARTS 


Mi 

by BRUSH 


Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 
^ . , For Pleasure and Prof if 1 

It you have a workshop — at home 
or in business— you need this new 
Warner Electroplater At the stroke 
of an electrified brush, you can 
electroplate models and projects — 
you can replate worn articles fau- 
cets, tools fixtures, silverware, etc 
with a durable, sparkling coat of 
metal . . . Cold. Silver, Chromium. 
Nickel, Copperor Cadmium. Method 
is easv. simple quick Everything 
furnished — equipment complete 
ready for use By dot no a bit of work 
for others, your machine can pay for 
itself within a week So make your 
shop complete by getting a Warner 
Electroplater right away Send to- 
day for FREE SAMPLE and Illus- 
trated literature ACT AT ONCE! 
ER ELECTRIC C©.. DEPT. &-17 

B, Wells St, Chlcate 10, SSI. 



FREE Details & Sample 


g WARNER ELECTRIC CO. 

* 663 N. Wells St, Chicaoo 10, Dept 6-17 

I Gentlemen Send Free Sample and Details to: 

| Name 

g Address . . - * 


a 


City 


State . . 



Tw@ older foundry ovens w@r© replaced 
by this two-section batch type unit 


core baking time and no core losses due 
to baking. 

Objectionable fumes have been en- 
tirely eliminated from the core room 
and handling has been reduced to a 
minimum Because of the low ceiling m 
the core room it was necessary to in- 
stall the oven with direct gas fired 
heating unit, blower, and automatic 
controls on the side rather than on the 
top of the oven as in the conventional 
manner. 

They are able to load the oven with 
four small racks, two small and one 
large rack, or two large racks, and all 
cores, regardless of size, are perfectly 
baked. This provides maximum load- 
ing flexibility to meet production re- 
quirements 

DE-IONiZED WATER 
From Laboratory Size 
Units for Industrial Use 

Compact laboratory units, producing 
purified water comparable to distilled 
water, are now available to laboratories 
and technicians requiring high flow 
rates from relatively small-size equip- 
ment. 

Pure water is produced by this de- 
ionizing equipment at 1 to 10 percent 
of the cost of distilled water, accordmg 
to the manufacturer, Illinois Water 
Treatment Company. 

Portable, a thirty-five pound, 12- 
gallons -per-hour unit is 22 inches high, 
13 inches wide, and 8 inches deep. 
Larger laboratory units, providing 60- 
gallons-per-hour and 100-gallons-per- 
hour are approximately 60 inches high, 
30 inches wide, and 20 inches deep. 

Water quality is protected throughout 



Portable de-ionizer for producing puri- 
fied water comparable to distilled 


TELESCOPES 


Our engineers have com- 
pleted various new models 
of Terrestrial and Astro- 
nomical Telescopes. Now, 
we are in a position to ac- 
cept orders. The optical 
accuracy, superior mate- 
rials, and careful crafts- 
manship synonymous with 
Mogey quality standards 
have been meticulously 
maintained m these i ew 
designs. 

The optical system of any 
Mogey telescope can be 
treated with OPTO-COTE. 
This hard, permanent lens 
coating greatly increases 
light transmission and as- 
sures brighter, more clear- 
ly defined images. 


Wi. MOGEY & SONS, Inc. 

Established 1882 

PLAINFIELD NEW JERSEY 


MAGIC ELECTRIC WELDER 

110 volt AC-DC, welds, brazes, solders, cuts 
all metals, easy to use, full directions Com- 
plete with power unit, flame and metallic arc 
attachments, carbons, fluxes, rods, mask Used 
by the Navy. For professional or hobbyist 
Only $19 95 

MAGIC WELDER MFG. CO. 

Dept. PA-1 New York City 


239 Canal St 


CP^ sp CouYses 


Complete HOME- 
STUDY COURSES and 
self-instruction text- 
books, slightly used 
Eented, sold, ex 
, AIW * . . . . . „ . ,, changed All subjects 

100% satisfaction. Cash paid for used courses. Ful 
details <fe 100-page illustrated bargain catalog Free 
Write Nelson Co., 1139 S Wabash Av., Dept. 25-81, 
Chicago 5, III 



ACHROMATIC TELESCOPE 
OBJECTIVES 

Built to your order 

Fluoride Hard Coated Surfaces Made from 
Crown and Flint Precision annealed Optical 
Glass 

Clear Aperture Focal Length Price 

2 inch 20 inch $15 00 

3 " 45 " 40 00 

4 " 60 " 100.00 

5 " 75 " 200 00 

6 " 90 " 400 00 

We, can manufacture any nze objective 
and focal lengths to your order. 

All focal lengths subject to plus and minus 
tolerances of 2%%* 

REFLECTING TELESCOPE MIRRORS COR- 
RECTLY FIGURED. CHROME ALUMINIZED: 

Made from Pyrex blanks, 

Diameter Focal Length Price 

4’4 inch 32 inch $15,00 

5 " 48 " 40 00 

8 60 " 70.00 

0 80 " 100.00 

W 2 . 96 " 200.00 

Above objective lenses and mirrors guar- 
anteed to be built to your satisfaction or 
we will refund your money. 

MAYFL0R PRODUCTS C0RP. 

KATONAH 2, N. Y. 
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A COMPLETE SERVICE FOR.— 
AMATEUR ASTRONOMERS 
TELESCOPE MAKERS 
Telescopes Ksts Drives 

Mounts Eye Pieces Tnpods 

Castings Mirrors Fiounng 

Tubes Achromats Panchromzino 

MIRRORS MADE TO ORDER 
Telescopes 8C Observatories Overhauled 

Quality OUR MOTTO *** 

PROFESSIONAL SERVICE AVAILABLE 
Write for Catalogue and Price list 

ASTRO TELESCOPE COMPANY 

P O. Box 1365— Glendale 5, Calif 
George Carroll— 724 E Elk, Glendale 5. 
—SERVING THE WESTERN STATES- 


ARMY AUCTION BARGAINS 

Cadet cart, box, black 30 each 

Antique oil cup - 25 ” 

Krag rear sight, new 1 00 ' 

Shot gun nipples . . 35 

Army jack screw, 22"’ closed l 75 

Revolver holster, black, cal 45 . 45 ’ 

Mauser ’98 book showing parts . 45 ” 

Angular bayonet, cal 45 . oo ” 

Lead ladle, 6 Yz" bowl 1 80 ” 

Flint pistol barrel, 6" lusty 35 " 

Flints, assorted . . 12 for 1 00 

Assorted screwdrivers . 12 for 1 00 

Prices do not Include postage 
Articles shown in special circulai for 3<£ stamp 
1945 catalog, 308 pages, over 2000 illustrations 
of guns, pistols, sabers, helmets, medals, buttons 
etc. mailed in U. S. for one dollar 

FRANCIS BANNERMAN SONS 

501 Broadway, New York 12 


the equipment by Saran plastic and 
hard rubber. 

De-iomzmg requiies no heat, there- 
fore no fuel, and is ontuely automatic 
m opeiation between i egenei ations. 
The law water passes thiough two 
beds of special synthetic resins, the first 
of which removes the positive ions, 
such as calcium, magnesium, sodium, 
iron, and so on, and substitutes hydro- 
gen The hydrogen combines with the 
negative sulfate chloride, and nitrate 
ions, to form the equivalent acids This 
acidic water passes to a second tank 
where the acids are removed by ab- 
soiption The water meets the exact- 
ing drug and phai maceutical standards 
plus almost all chemical oi industrial 
demands With average raw water, it 
is claimed that 10,000 gallons of de- 
ionized water can be produced for 
less than a dollar. 

PORTABLE JIG 
Ensures Accuracy of 
Hand Stamping Jobs 

P articularly adapted to limited quan- 
tity stamping jobs requiring a iair de- 
gree of accuracy, a new Aciomaik 
poi table stamping jig eliminates chattel 
marks and provides an improved moth- 



HOW! Enjoy Learning to Speak 




FRENCH-GERMAN-ITAUAN 

B IG opportunities and jobs 
waiting for those who 
can speak Spanish. Millions 
of dollars being invested in 
Mexico, Central and South 
America — business and travel 
increasing every day. Now 
the ability to speak Spanish 
will mean more to you than 
ever before. 

Only 15 Minutes o Day 

The CORTINA METHOD, 
famous for OVER SIXTY 
YEARS, teaches you to speak 
Spanish LIKE A NATIVE. 

Right in your own home, re 
laxed and at ease, you learn 
as easily as a child learns — 

BY LISTENING to native 
instructors on these 30 new, 
easy-to-understand CORTINA 
recordings, EVERY WORD 
CLEAR AS A BELL. 

Sent on 5 Days Approval 

THOUSANDS have learned 
Spanish, this quick, easy way 
for PLEASURE and BUSI- 
NESS. Why not you? Free, 

32-page book, “The Cortin* 

Short-Cut, describes this fa- 
mous method fully and tells 
how you can try it m your 
own home for 5 days. 

~ NO COST 

IF NOT 

DELIGHTED. Mali coupon 
for free book now. 

Write Today - NOWi 





CORTINA Academy (Established in 1882) 
Dept. 151, 105 W. 40th St., 

New York 18, N. Y. 

Please send me — without obligation — 
your free book. I am interested m (check) 
□SPANISH □ French □Italian □German 

Name 

Address 

City.. 


State. 



Stomping jig for small quantities 


od of holding marking stamps. Both 
large and small stamps may be in- 
dividually pre-loaded to the correct 
tension.’ While portable, and relatively 
inexpensive, the jig can handle marking 
jobs which would normally require a 50- 
to 60-ton capacity press. 

STROBOSCOPIC 

Light Source Provided by 
Easily Controlled Tube 

Cold-cathode electron tubes with two 
internal trigger grids for operation in 
simple condenser discharge circuits 
are used as a source of stroboscopic 
light, providing pulse frequencies up 
to 240 per second. Applications include 
continuous visual inspection of moving 
textiles and printing on high-speed 
rotary presses; precise timing of cams, 
shafts, flywheels, gears, pulleys, fan 
blades spindles, shuttles and other ro- 
tating or reciprocating parts. Made by 
Sylvania Electric Products Inc., these 
new Strobotrons also provide a 
simple method for visual study of 
stress or effect during operation in ac- 
tual service by creating “stop,” reverse, 
or slow motion which may be photo- 
graphed for reference or permanent 
record. Frequency of flashing may be 
readily controlled and calibrated over 
wide limits. 


SECRETS ENTRUSTED 
TO A FEW 



T HERE are some things that can not be 
generally to hi-"" tht ng 1 yo tt 0 tig ht to 
know Cheat truths ate dangerous to some 
— hut faaois lor petsonal pawn' and ac* 
lomphshment m the hands oi those who 
untie rstdiicl them. Behind the tales ol the 
miracles and mysteries ol the ancients, he 
centuries of their secret prolong into 
nature’s laws— their atm/mg discoveries 
ol the hidden processes of man's mind , and 
the mast tty of life's pt oh ferns* Once s h 1 o u d e d 
in mysteiy to avoid their destruction by 
mass leal and ignorance, these facts re- 
main a useful heritage lor the thousands 
oi men and women who piivately use 
them in their homes today. 


THIS FREE BOOK 

The Rost crucians (not a ichgious oigam/anon), 
.m age-old brotherhood ol learning, have pre- 
served this secret wisdom in their archives for 
centuries. They now invite yon to share the prat tical 
helpfulness of then teachings. Write today for a 
free copy or the book, "The Mastery of Life." 
Within its pages may he a new Hie of opportu- 
nity for you. Address Sctibe C.W.K. 

me ROSICRUCIANS 

(AMORCI 

San Jose California, U.S.A. 


15,000 1077 

FORMULAS PAGES 

HOPKINS' 
“CYCLOPEDIA 
OF FORMULAS" 

Thousands of copies of this ac- 
knowledged leader among hooks of 
formulas are being used daily. 

$5 50 postpaid (Domestic) 

Order From 

SCIENTIFIC AMERICAN 
24 West 40th Street, New York 18, 
N. Y, 


42 


SCIENTIFIC AMERICAN 


JANUARY 1946 


Scientific American’s 
two telescope books 

AMATEUR TELESCOPE 
MAKING and 
AMATEUR TELESCOPE 
MAKING — ADVANCED 

were prepared before the war, with- 
out the slightest thought of sale to 
professionals. Came the war. Hun- 
dreds of new optical industries 
sprang up. Fewer amateurs found 
time to make telescopes yet sales of 
these books increased! Investigation 
of sales revealed that the new indus- 
tries were buying them by the hun- 
dreds 

For their Officials 

For their Technical Staffs 

For their Workmen 

Why? 

Because the basics of precision pro- 
duction in optics are essentially the 
same for amateur and professional 
alike. Today the two books are in 
nearly every optical industry’s offices 
in the nation. They "rate.” 

Amateur Telescope Making #4.00 
postpaid, domestic; foreign #435 
Amateur Telescope Making — Ad- 
vanced #5.00 domestic; foreign #5.35 

SCIENTIFIC AMERICAN 

24 West 4Wh Si, New York 18, N. Y. 


The in Arc Welding., 

your guide to LOWER COSTS 

NEW EIGHTH EDITION "Procedure 
Handbook of Arc Welding” gives you the 
latest information on all phases of this 
fast-growing process for lower costs and 
better products. 35 new procedures 22 
new cost tables 1 6 new subjects in Arc 
Welding design, technique, application 

Even if you have previous editions of the 

"Procedure Handbook", you cannot afford 

to be without the new, authoritative 
Eighth Edition. This 1312-page "bible Of 
Arc Welding" outdates all previous edi- 
tions . . . affords you the assurance of 
reliable reference data at negligible cost. 




1312 pages.. .1647 illustration* i 
Size 6" x 9" x 1 % 

•Welding Methods & Equipment 
•Technique of Welding 

• Procedures, Speeds & Costs 
•Weld Metal & Methods of Testing 

• Weldability of Metals 

•Machine Design ^ 

• Structural Design 

• Applications < 

• Reference Data your / 


0^ Order 
your Hand - 
Book today. 
SHOtl order and 
«Se cfr foe. 


SCIENTIFIC AMERICAN 

24 W, 40th St„ New York 18, N. Y. 


Conducted by K. M. CANAVAN 

(The Editor will appreciate it 
if you will mention Scientific 
American when writing for any 
of the publications listed below ) 


Plastics Primer, an eight-page book- 
let about phenolic plastics — the most 
versatile of all plastics, is especially 
designed to help clear up any existing 
doubt and confusion as to what plastics 
are, the different types, their proper- 
ties, and applications. Durez Plastics 
and Chemicals, Inc., North Tonawanda, 
New York. — Gratis. 

Industrial Safety Tomorrow— a pam- 
phlet prepared by 38 co-operating 
organizations comprised of business, 
labor, government, and educational 
leaders — outlines a program for pre- 
vention of industrial accidents, tech- 
niques which can be used, and the 
need for coordination of all groups 
concerned with safety. National Safety 
Council, 20 North W acker Drive, Chi- 
cago 6, Illinois. — Gratis. 

Boring Chuck is a six-page folder de- 
scribing a new boring chuck which 
can center drill a hole, bore a hole, and 
then drill again without removing the 
boring chuck. Specifications are in- 
cluded as well as information on how 
to use this tool as an adaptor for spe- 
cial tools like end mills, cutters, key- 
way cutters, saws, and fly tools. De 
Soto Tool Company, 16 Sproat, Detroit 
1, Michigan. — Gratis. 

Engineering -Design Development of 
X-Ray Spectrometer by J. S. Buh- 
ler, is a 12-page booklet covermg the 
basic design principles of the Geiger- 
Counter X-Ray Spectrometer, a re- 
cently developed industrial control 
tool. North American Philips Company, 
Inc., Publicity Department, 100 East 
42nd Street, New York 17, New York. 
— Gratis. 

The Romance of the Smithsonian In- 
stitution is a 32-page booklet de- 
scribing a set of books which, through 
leisurely reading, will bring to you all 
the knowledge and culture of The 
Smithsonian Institution. The Series 
Publishers, Inc., Department SA, 11 
West 42nd Street, New York 18, New 
York , — Gratis. 

Machines, Prices, Jobs, a 12-page 
booklet, discusses the historical re- 
lation between jobs, machines, and 
prices and tells how improved ma- 
chinery contributes to a high employ- 
ment level at good wages. National 
Machine Tool Builders 9 Association, 
Cleveland, Ohio . — Gratis . 

Movies Go to Work is a 24-page book- 
let based on the use of motion pic- 
tures as a management tool. Chapters 
cover: Training Salesmen; Selling Your 
Product; Increasing Production; Im- 
proving Personnel Relations; and In- 


Simply overlap 
ends, apply Nlchro- 
clte Paste and 
turn on the cur- 
rent — a perfect 
weld results. Used 
by big utility 
companies. 




HANDY for HOME or INDUSTRIAL USE 
This simple and effective repair material is Just 
the thing for that broken or burned out heating 
element in your electric iron, stove, toaster or 
heater It does the job in a jiffy Trial order, 
$1 00, 4 ozs , $2 50, 1 pound, $8 00 

ARMSTRONG ELECTRIC CO, Box 8S1-SA, 
Minneapolis, Minn. 


For 

Scientific and Teeltstiea! Books 
Try our Book Bcpartmeitf 
SCIENTIFIC AMERICAN 


mm Repair your own 
111111 ELECTRICAL APPLIANCES 

with 

CHANTTB Self-Welding ELECTRICAL 
HEATING ELEMENT flux Generous 
amount, instructions enclosed $1.00 post- 
paid. Guaranteed nothing like it. Stick 
form 254 ea. $2.00 doz. 

CHANITE SALES COMPANY 
914 South Main Fort Worth 4, Texas 


MM MILLING ATTACHMENT 

■low — you t in mill, saw at angles, groove 
.lot squtte md many other lobs on your 
atbt* Fits ail lathes by str uldllng tool 
aost Or iduatod feed and adjustment screw 
also J60® angle adjustment. No 150, 
fffiKk U/a" J tw &18 75 No 250 2W' 

M l Jaw. SB 2 1 75 No 400 4" J i\v VHi 7 5 
IfST' J order Now* Write for Circular 349 
CHICAGO TOOL and ENGINEERING CO. 
8386 South Chicago Ave., Chicago 17, III. 


WM Send for FREE LITERATURE on I 

(PATENTS 

B0' AH D TRADE MARKS 

■ C.A.SNOW&CO. 

Reg. Patent AttorneysSince 1 875 

430 Snow Bldg. Washington t» D. C. 


pH 


LANGUAGE 
IS POWER 


. . . Forge ahead, win 
special assignments, 
promotion, better job 
in global peace time 
opportunities through 
ability to speak a for- 
eign language. 

MASTER A NEW LANGUAGE 
quickly, easily, correctly by 

LINGUAPHONE 

The world-famous Linguaphane Conversa- 
tional Method brings voices of native teach- 
ers INTO YOUR OWN HOME. You learn the 
new language by LISTENING. It's amaz- 
ingly simple; thousands have succeeded. 
HOME-STUDY COURSES IN 29 LANGUAGES 
Send for FREE book 

LINGUAPHONE INSTITUTE 

no RCA Bldg., New York 20 arde^TjOgjO^ 

LINGUAPHONE INSTITUTE. 

DO RCA Bldg., New York 20, N. Y 
Send me the FREE Linguaphane Book. 

Name .. .. . 

Address... City 

Language Interested 
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All Serious-Minded Production Men 

SHOULD HAVE THIS FREE BOOKLET! 


FORGING AHEAD IN BUSINESS 
contains a message of particular impor- 
tance to production men. This is your 
opportunity to obtain a copy of this 
famous book, which has been described 
as a "turning point in the lives of liter- 
ally thousands of men"! 

) Although "Forging Ahead in Busi- 
ness" has been distributed to more than 
3,000,000 men, today’s timely edition 
was written in the light of recent world- 
wide developments. Its 64 pages repre- 
sent more than three decades of suc- 
cessful experience in training men for 
leadership in business and industry. 

It demonstrates the method which 
the Alexander Hamilton Institute uses 
to give you immediate help in your pres- 
ent position, while preparing you for 
post-war opportunities. Subjects direct- 
ly related to the work you are doing 
now, PLUS other subjects of fundamen- 
tal value to the business executive, are 
discussed in the book and placed in 
significant relation to one another. Thus, 
a helpful, over-all picture is provided. 

Said one man who had sent for 
"Forging Ahead in Business": 

"In thirty minutes this little hook 
gave me a clearer picture of my 
business future than I've ever had 
hefot e.” 

* . . and that represents the opinion of 


the Institute’s 400,000 subscribers, in * 
eluding 134,000 production men! 

The booklet further explains how it 
is possible to offer this essential train- 
ing in a minimum of time; how the In- 
stitute program fits in with the most 
crowded of war-time schedules. 

Among the prominent industrialists 
who assisted in the preparation of the 
Course, which is described in "FORG- 
ING AHEAD IN BUSINESS" are: 
Alfred P. Sloan, Jr., Chairman of the 
Board, General Motors Corp.; Thomas 
J. Watson, President, International 
Business Machines Corp., and Frederick 
W. Pickard, Vice President and Direc- 
tor, E. I. du Pont de Nemours Sc Co. 

Send for 

“FORGING AHEAD IN BUSINESS” TODAY! 

Frankly, this booklet has no appeal for 
the immature mind. It does not interest 
the man who, for one reason or an- 
other, is wholly satisfied to plug along 
in a mediocre job. But, for the alert, 
future-minded individual— the man with 
ambition and "drive"— "Forging Ahead 
in Business" has a message of distinct 
importance. If you feel that it is in- 
tended for you, don’t hesitate to send 
for a copy today. Simply fill in and 
mail the coupon below. 


terpreting Your Material Bell and 
Howell Company , 7100 McCormick 

Road , Chicago 45, Illinois. — Gratis to 
industrial plants and sales organiza- 
tions . 

The Hydride Process and its Products 
is an 18 -page pamphlet describing 
the use of various hydrides in the pro- 
duction of pure metals and alloys and 
in the generation of pure active hydro- 
gen. Metal Hydrides Inc , 22 Congress 
Street, Beverly, Massachusetts . — Gratis. 

Dimensional Quality Control Primer 
describes, m 24 illustrated pages, a 
simplified method for applying statisti- 
cal quality control to dimensions Such 
control constitutes an inspection tool 
which can find extensive industrial ap- 
plications. Federal Products Corpora- 
tion, 1144 Eddy Street, Providence 1, 
Rhode Island — Gratis . 

101 Welding Ideas for Low- Cost 
Maintenance is a 16-page booklet 
that describes, largely in picture form, 
a wide variety of maintenance jobs that 
can be adequately handled by arc 
welding. The Lincoln Electric Com- 
pany, 12818 Coit Road, Cleveland, Ohio. 
— Gratis. 

Hydraulic Circuits, a 28-page illus- 
trated booklet, describes a line of 
hydraulic equipment for industrial ap- 
plications and shows how standard and 
special elements may be integrated into 
unit type circuits to improve machine 
performance and increase output. John 
S. Barnes Corporation, 301 South Wa- 
ter Street , Rockford , Illinois — Gratis. 

Heating the Home— Central Heating 
Systems, a 12-page circular, gives 
general recommendations about heating 
systems and describes in some detail 
the various domestic types and their 
installations. Request Circular G3.1. 
Small Homes Council. University of 
Illinois, Urhana, Illinois. — Gratis. 

Difwrap is a four-page folder out- 
lining the uses and specifications of 
this hot-dip compound which is used 
to protect sharp-edged metal objects, 
gears, pinions, and other spare parts 
against moisture and rough handling. 
Paisley Products, Inc., 630 West 51st 
Street, New York 19, New York . — 
Gratis . 

Porcelain Enamel, Its Character- 
istics and Qualities is an 18-page 
manual on the manufacture and ap- 
plication of porcelain enamel with par- 
ticular emphasis on its color, durability, 
versatility, and economy. Porcelain 
Enamel Institute, Inc., 1010 Vermont 
Avenue, N W., Washington 5, D. C . — 
Gratis. 

1900 Foot Cord Conveyor Belt, a four- 
page folder, presents the details of 
how a single belt replaced a three -belt 
system to produce the greatest verti- 
cal lift of any conveyor belt in the 
world. Maintenance costs and princi- 
ples of construction are included. The 
B. F. Goodrich Company, Public Re- 
lations Department, Akron , Ohio . — 
Gratis . 


ALEXANDER 

HAMILTON 

INSTITUTE 


Alexander Hamilton Institute 

Dept. 35, 71 West 2 3rd Street, New York 10, N.Y. 

In Canada, 54 Wellington Street, West, Toronto 1, Ont. 
Please mail me, . without cost, a copy of the 64-page 
book— "FORGING AHEAD IN BUSINESS." 


Name 


Firm Name . . . 
Business Address. 

Position . i 

Home Address . . . 
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Our Book Corner 

THE BOOK DEPARTMENT of Scientific American is conducted with the co- 
operation of the Editors, to make available for you a comprehensive book 
service. Each month the Editors select and review in these columns new books 
m a wide range of scientific and technical fields. In addition, they are ready 
at all times to advise you regarding the best available books on any subject. 
You are invited to use this service freely. Tell our Book Department what 
kind of books you want, and you will be furnished with the names of available 
books, including prices When inquiring about books, please be specific, 
remember that we can be of the greatest help only when you tell us just what 
you are looking for Books listed in these columns may be ordered from our 
Book Department. Add 25 cents per book for mailing outside U S All re- 
mittances are to be made m U S. funds Prices given are subject to change 
without notice. 

TO MAKE CERTAIN that books ordered by or for men in the Army, located in 
the United States, or men In the Navy, Marines, or Coast Guard, located any- 
where, will be delivered, insurance fees should be sent with orders, as follows 
To $5 in value, 3 <£ additional, from $5 to $25, lOj£, from $25 to $50, 1 5£ 


ATOMIC ARTILLERY AND 
THE ATOMIC BOMB 
By John Kellack Robertson 

U nder the simpler title “Atomic Artil- 
lery,” this book has been a standard 
best seller for several years. Now — to 
its treatment of electrons, protons, 
positrons, photons, cosmic rays, and 
the manufacture of artificial radioac- 
tivity — has been added a chapter on 
the atomic bomb itself and some of the 
difficulties encountered m its produc- 
tion, (173 pages, 5 by 8 inches, 27 il- 
lustrations.) — $2 60 postpaid. — A P.P. 

0 RANSOM AND ATOMIC 
POWER 

By Jack Dement and H. C. Dake 

M ore technical m treatment than most 
of the books on atomic power 
which have appeared since last August, 
the present volume goes fairly deeply 
into the underlying principles and 
theories of the work Chapter headings 
are: Atomic Power, The Uranium Min- 
erals, Prospecting for Uranium Min- 
erals, The Physics of Uranium, The 
Chemistry of Uranium, Methods m 
Uranometry, Special Methods m 
Uranometry, Bibliography, Appendices, 
Index. (343 pages, 6 by 9 inches, a 
few illustrations.) — $4 10 postpaid. — 
A.P P. 

INDUSTRIAL OIL AND 
FAT PRODUCTS 
By A. E. Bailey 

I ndustrial research in the past few 
years has contributed much to im- 
proved techniques in manufacturing of 
all types of industrial oil and fat prod- 
ucts. While this book is primarily a text 
on oil and fat technology, the author 
has given particular attention to the 
edible fats and oils, and their refining, 
bleaching, deodorization, and hydro- 
genation. Executives of manufacturing 
concerns using fats and oils, especially 
bakery products, will find this book a 
revelation of up-to-the-minute infor- 
mation on the most improved methods 


and techniques. Every branch of the fat 
and oil industry is treated at great 
length and in gratifying detail. Not only 
chemists, but everyone m close contact 
with processing and production of fats 
and oils should possess this volume; it 
is an invaluable reference book. (735 
pages, 6 by 9 inches, elaborately illus- 
trated with photos and charts, index.) 
— $10 25 postpaid.— W.D.A. 

ATOMIC ENERGY IN WAR 
AND PEACE 

By Gessner G. Hawley and 
Dr. Sigmund W. Leifson 

B riefly yet succinctly the running 
story of atomic energy is presented 
here in 96 short sections The aim has 
been to make the text as easy to read 
as possible, and simple to use for ref- 
erence purposes. Coverage is from a 
brief description of atomic structure 
through all of the factors involved in 
the production of atomic energy. (211 
pages, 5V2 by 7 1 /2 inches, 35 illustra- 
tions ) — $2 60 postpaid. — A.P JP. 

THE AIRMAN'S ALMANAC 

Edited by Francis Walton 

T he Air Age really is upon us when 
such a book as this one deserves 
and secures publication Carefully 
compiled and edited, well -arranged 
and up to date, the Almanac presents 
an enormous range of information, in- 
cluding a review of the year, statistics, 
records, history, legislation, and so on. 
There are also presented a number 
of articles — some long, some short — 
covering such current aviation topics 
as flying weather, parachutes, gliding, 
jet propulsion, air navigation, military 
aviation, and the like. (512 pages, paper 
covers.) — $1.10 postpaid. — A.K. 

HOW TO SOLVE IT 

By G. Polya 

P resenting a phase of mathematics 
usually neglected — the general 
method of solving problems — this little 
book is primarily valuable to teachers 



ON TECHNICAL BOOKS 


Quantities Limited 
Order Now 


Title Author Price NOW 

Original 


Scattering of Light and the Raman Effect 
Bhagavantam $4 75 $2 50 


Hair Dyes a Hair Dyeing 
Redgrove 

5.00 

2.50 

Industrial Research 

Bschowsky 

2 50 

1 75 

Chromosomes 

White 

1 50 

1 00 

Chemical Species 

Timmermans 

4 00 

2 00 

Private Generating Plant 

Proton 

2 50 

1 75 

Substitutes 

H. Bennett 

4 00 

2 50 

Tin Solders 

Nightingale 8C 
Hudson 

2 75 

1 50 

White Shoe Dressings 

W D. John 

1 75 

1 00 

Manual of Endocrine Therapy 

Onberg 

3 25 

2 00 

Windows SC Window Glazing 

Molloy 

2 50 

150 

Tropical Fruits 

Sukh Dval 

2.75 

1 75 

Welding 8C Metal Cutting 

Molloy 

2 50 

l 75 

Firepumps SC Hydraulics 

Potts & Harrisa 

2 50 

l 25 

Handbook of Mica 

Chowdhury 

6 00 

3.00 

Stromberg Injection Carburetor 
Fisher 

2 50 

1 75 

Glue and Gelatin 

Smith 

3 75 

2 50 

Reinforced Concrete Construction 


Cantell 

3 00 

1 50 

Elementary Mathematics for Engineers 

Fleming 

2.50 

1 50 

Methods SC Analysis of Coal 8C Coke 



1 50 

1 00 

Aviation Instrument Manual 

5.00 

3 00 

Wiring Circuits 

Stuart 

2.50 

1 50 

Modern Oil Engine Practice 

E. Molloy 

5 00 

3 00 

Aircrew’s Book of Practical Mathematics 

Robinson and 

Allan 

1 50 

1 00 

Pumps SC Pumping 

Molloy 

2 00 

1 00 

Rubber and Its Use 

Fisher 

2 25 

1 50 

Drug SC Specialty Formulas 
Belanger 

6 00 

3 00 

Plastic Molding 

Dearie 

4.00 

2 00 

Insect Pests 

Harvey 

4 25 

2.50 

Adhesives 

Braude 

3.00 

2.00 

Fruit Pectins 

Hmton 

1.75 

1 00 

Cellulose Chemistry 



Plunguian 

2.25 

1 75 


(To above prices add 10 cents domestic postage 
for each book For foreign postage add 35 cents 
for each book.) 

(All prices subject to change without notice ) 
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ACHROMATIC WIUE-AtfGLE 
FOUR ELEMENT 
TELESCOPE OBJECTIVE 



5 Inch effective focal length 


Outside diameter* front 1-9/1 6''* 
back 1-5/16". 

Consists ©f 

1) Achromatic plano-convex loros 
Wa" diameter, 3% F l. Out- 
side surface fluoride coated. 

2) Achromatic negative lens in 
aluminum mount; 1-1/16" 
diameter; —12" F l. Outside 
surfaces fluoride coated. 

3) Metal mounting (aluminum- 
magnesium alloy). 



Offers innumerable uses: Excellent wide- 
angle telephoto lens, superb enlarger and 
slide projector lens, covers 2 x /% n x 2*4" 
plate; wide-angle telescope objective for 
small finders; for Schmidt cameras; col- 
limator, and macio-photo lens. Ma/tty 
other uses will suggest themselves. Work® 
well with our focusing eyepiece. A gem 
of beautiful optical workmanship. 


OPTICAL RING SIGHT 


.00 



*4 


A unique adapta- 
tion oi polarized 
light. Used m a 
telescope and 
camei a finder or 
shot-gun sight, as 
well for target 
sighting, centering 
and leveling. In- 
cludes a mono- 
chromatic deep red 
filter; finely pol- 
ished, plane parallel; metal ^ mounted; 
1-5/16" diameter. With mounting screw®- 


PRISM— LIGHT FLINT GLASS 


$3-75 


Fluoride coated, in mounting of aluminum- 
magnesium alloy, with ball bearing swivel. 
Meets most exacting requirements. 1-5 /!& 
by l*/»" face. Suitable as diagonal for 
reflectors up to 8", also as star diagonal 
on refractors. These prisms can be used 
to make Porro’s system No. 2 erector. 

SPECIAL ITEM 

Dove (inverting) prism, 3" long, face 
11/16" square. B. S. Crown 1.517. #1-00 
each. 

To those who have purchased our focusing 
eyepiece we can supply mn INVERTER, 
which threads into their ocular, outside 
diameter 1%", Price #7,00. This converts 
an astronomical telescope to terrestrial. 

See our previous ads for other optical 
bargains* 

Include Postage — Remit with order. 
Catalog of Lenses, Prisms, etc., 10# 


HARRY ROSS 

Microscopes 

Scientific and Laboratory Apparatus 
70 WEST BROADWAY, N. Y. 7, N. Y* 



of mathematics, they aie the ones 
most directly interested in the methods 
explained But its usefulness is by no 
means limited to this group. All who 
have to solve problems requiring .scien- 
tific reasoning will find this book 
stimulating and helpful. It is one of 
the very few presentations of the 
method of solution of problems, as 
distinct from either the problems 
themselves or their solutions (204 
pages, SV 2 by 8 inches.) — $2(50 post- 
paid.— D.H K. 

NOVELS OF SCIENCE 
By Wells , Tome , Lovecraft, 

Sfopfedon 

F our complete novels of science fic- 
tion, “The First Man m the Moon,” 
“Before the Dawn,” “The Shadow Out 
of Time,” and “Odd John,” reprinted in a 
single compact volume whose editor, 
Donald A. Woliheim, defines science 
fiction as that variety of fantastic ro- 
mance that does not transgress beyond 
the bounds of the scientifically possible, 
however improbable (737 pages, 4 , d 
by B\(% inches u ml lustra ted ) — $2 10 
postpaid.) — A.GJ. 

THE CHEMICAL 
CONSTITUENTS OF 
PETROLEUM 

By A. N. Satharu'n 

T ni'i pktkolktim industry offers the re- 
search chemist one of the most, 
fnutful and remunerative fields of ex- 
ploration today. Dr. Saehunen delves 
deeply into the subject of the many 
chemical constituents of petroleum and 
the various types of mules 1 f is chap- 
teis on chemical analyses and distilla- 
tion alone make this book an essential 
part of every young petroleum chem- 
ist’s working library. (451 pages, 6 by 
9 inches, diagrams, tables, and index.) 
— $8. GO postpaid. W D A, 

PRINCIPLES OF PHYSICS 
VOLUME III — OPTICS 

By Fronds Weston Sears 

C ompanion to Volume 1 (Mechanics, 
Heat, and Sound) and Volume II 
(Electricity and Magnetism), this text 
of college grade covers the subject of 
optics from the physicist’s standpoint. 
Emphasis throughout is on physical 
principles with history and practical 
applications relegated to the back- 
ground. This is one of the most mod- 
em works on physical optics available 
today. (336 pages, 6V2 by 9% inches, 
thoroughly illustrated with drawings, 
a few photographs, and a number of 
color plates.) —$4.10 postpaid. — A.P.P. 

RETRIEVER GUN DOGS 

By William F. Brown 

E very sportsman who trains his own 
retriever dogs will find a wealth 
of helpful advice and suggestions in 
this book, the author of which writes 
with an intimate knowledge and under- 
standing of his subject. The various 
breeds of retrievers and their character- 


istics are discussed at length, together 
with detailed Instructions for the suc- 
cessful training of a dog The pages 
devoted to retriever trials and outstand- 
ing peifoimeis are absorbing tending 
(143 pages, 6 by 9 inches, drawings and 
photographs ) — $3 10 postpaid — W.D A 

PRACTICAL SLIDE RULE 
MANUAL 
By Jack Klock 

T horough mastery of one of the most 
useful tools of the engineer and 
technician is possible by applying the 
simple lessons presented in this little 
book. The text covers all phases, from 
reading the scales through roots and 
powers to logarithms (36 pages, 8V2 
by 11 inches, printed in offset from 
typewriting, paper cover, 14 drawings ) 
$1 10 postpaid ~-A P P, 

GO IDEPOSTS TO A 
FREE ECONOMY 

By Harley L, Lutz 

A t a 'i 1 mi when the air is full of much 
confused thinking as to the future 
policies of our government in relation 
to national income, wages, taxes, and 
freedom of industry, a careful study of 
this book will at once give the intelli- 
gent reader an under standing of the 
basic principles which have made this 
country groat, and the dangers of 
tampering, with those principles The 
author discusses national debt prob- 
lems both in this country and abroad, 
and the relation of these debts to the 
prosperity of the countries involved. 
The ehnpter on Social Security is clear 
and concise, and should be read by 
(‘very employed person, (206 pages, 5 Via 
by 8 1 * inches, umliu.strated.) $2.10 
postpaid. W.D. A, 

LESSONS IN ARC WELDING 

W tXDiNt! of mild steel in all positions 
forms the basis of Lessons 1 to 36 
m this compact text. Lessons 37 through 
61 cover alloy welding, sheet metal 
welding, and pipe wedding. This series 
of lessons forms the basis of instruc- 
tion m the Lincoln Arc Welding 
School, and will be of value to any 
student of llus important industrial 
process (176 pages, 6 by 9 inches, 
illustrated.) - -$,50 postpaid A.P.P. 

THE STANDARD GUIDE TO 
PRIVATE PLANES 
By Lester Oft 

A sourck of information for private 
plane purchasers, owners, or 
pilots, in which all well-known light 
planes are described, illustrated, and 
priced in concise but adequate fash- 
ion, An interesting introductory 
chapter is entitled “How to Buy an 
Airplane/’ Gliders, rotary wing air- 
craft, and engines are similarly treated. 
Other topics covered are insurance* 
pilot’s license, flying regulations, navi- 
gation, where to learn to fly, dealers 
and distributors and so on. (128 pages, 
9 by 12 inches, board covers, well il- 
lustrated.)— $2.10 postpaid.— -A. K. 
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Telescoptics 

A Monthly Department for the Amateur Telescope Maker 
Conducted by ALBERT G. INGALLS 

Editor of the Scientific American books "Amateur Telescope Making" 
and "Amateur Telescope Making— Advanced" 


L ast month in this department Dr 
Henry Paul, Norwich, N. Y , de- 
scribed the grinding half of his com- 
bination grinding and polishing machine 
for making telescope mirrors, optical 
flats, and lenses The polishing part was 
shown in Figure 2 (in the previous 
installment) and is shown from an- 
other angle in Figure 3. Because it is 
believed that numerous amateurs will 
find m this machine one particularly 
outstanding advantage which they may 
wish to embody in similar machines, 
enough space will be devoted to it to 
afford adequate description. 

The action of the polishing part of 
the Paul machine may best be traced 
by starting at the motor, under the 
table, which actuates the grinding part 
desciibed last month. From a 2" pulley 
(the remainder of the cone pulley seen 
in Figure 2 never being used) a V- 
belt passes up through a slot in the 
table and drives a 5" pulley which is 
eclipsed in the illustration. This pulley 
is attached to a short horizontal shaft, 
in this instance an old grinding head. 
On the left-hand end of this shaft (m 
Figure 3) is a head plate to which the 
mirror is attached with pitch. The mir- 
? 07 * rotates constantly m a hath of 
iouqe water and therefore requires al- 
most no attention. This in turn requires 
that it be turned m an uncommon po- 
sition — m a vertical instead of the 
familiar horizontal plane. Speeds of 
70, 105, 140, and 175 r,p.m. may be 
chosen by selecting suitable motor 
pulleys. 

Suspended on an upright pm bar is 
the lap, which is held against the mir- 
ror by means of a spring or large strip 
of inner tube stretched to the desired 
tension as measured by a spring scale. 
The pin bar is actuated, pendulumwise, 
by the horizontal overhead shaft, and 
this in turn is kept rocking by a belt- 
driven jack shaft and crank arm, 
through an articulated pitman and 
pitman bar which is hidden in Figure 
3 but visible in Figure 2. 

Stroke length may be varied by 
moving the crank pin along the crank 
arm. Stroke position is altered at will 
by readjusting a clamp at the top of 
the pitman. Unorthodox as it at first 
appears to be, this machine includes 
all the necessary elements and mo- 
tions of an orthodox machine and, in 
fact, it is an orthodox machine turned 
up on its side in an unorthodox manner 
in order to make possible the added 
advantage of the rouge bath. If, for il- 
lustration, you take the commercial 
machine shown on page 83 of the 1944 
printing of “A.TJVLA. (Ferson’s new 
chapter on prism and flat making) and 
tip it over on its side like a kicked-over 
table, you then have about the same 


principle On the Paul machine, how- 
ever, polishing is accomplished some- 
what more by rotation than by cross 
stroke. 

//■r HE horizontal polishing system was 
I first seen m the shop of Dr. Henry 
Ketcham, Johnson City, N. Y,” 
Paul states. “It offers certain distinct 
advantages, the major one being that, 
aftei initial adjustments on the job, it 
requires little attention, being semi- 
automatic. Since the lower edge of the 
mirror and of the lap dip as much 
as half way to their centers in the 
trough (old inner tube) of rouge wa- 
ter, the bother of applying rouge to 
the lap by hand is eliminated. It is 
true, the rouge water splashes all over 
the mirror and tool but a large washer 



Photograph by Dr Henry Paul 

Figure 3: Paul's polishing machine 


on the dzive shaft, running just inside 
the trough, keeps most of it where it 
belongs. Another eliminated factor is 
temperature gradients due to evapora- 
tion effects. 

“Turned edges of any consequence 
have not been encountered (when the 
system was. properly used). An added 
advantage is the fact that in the earlier 
stages of polishing, the trough that 
holds the solution may be moved up 
close to the mirror, thus keeping all 
the rouge in operation for rapid pol- 
ishing. Then, as the end of the polishing 
is approached, the trough may be low- 
ered, permitting the coarser particles 
to settle to the bottom so that the later 
stages of polishing may be accomplished 
by finely suspended rouge. It is believed 
that one reason for the outstanding 
lack of scratches by this method is the 
fact that heavy particles tend to stay 
in the bottom. This may also be why 
ordinary optician’s dry rouge (B. and 
L. 21-90-61) works well. Since much 
of it is used, five-pound containers are 
obtained, but at relatively low cost. 

“The polishing progresses somewhat 
slower than by conventional methods, 
but this is compensated in advance by 
thorough fine grinding with very fine 


emery, such as American Optical No 
305, the last application being worked 
down extremely well. Finest emeries 
should be levigated and mixed, one-to- 
one, with levigated drugstore talc. I 
have never had a scratch from this 
method of polishing. 

“I have often started a mirror pol- 
ishing m the late evening and leisurely 
after breakfast stepped down to the 
shop to find a completely polished sur- 
face within a few wavelengths of the 
ultimate. Thus I call this the night- 
shift machine; it works while I sleep 
(Once I let it run 24 hours. No harm 
resulted.) To avoid the heartache, only 
too well known to all mirror makers, 
of fortuitously reaching a perfect 
curve before polishing is complete, 
and then helplessly having to watch 
its demise, I prefer to do the figuring 
on a finished polish. A small condenser- 
bulb pen light and a 7X to 10 X magni- 
fier is used to best check for complete 
polish 

“The free -running lap or mirror un- 
der the swinging arm pin is usually 
made about 5/6 to 9/10 the diameter 
of the driving lap or mirror on the 
polishing spindle head. Most often the 
convex form, whether lap or mirror, is 
on the driving spindle head and the 
concave form turns free on its support- 
ing pm. Flats have been made both 
ways — most often, however, with the 
flat on the polishing head and the 
smaller polisher free-turning. The cen- 
ter of the free -turning disk is usually 
kept somewhat above or below the 
center of the polishing head. Often 
the edge of the free-turning lap 
comes within Vs" of the edge of the 
disk it is polishing. This tends to avoid 
turned edge. Laps need only simple 
channeling — one groove across and 
three equally spaced channels at right 
angles to this. 

“Between adjustment of the length 
of the stroke, the position of the sweep 
across the disk of the polishing head, 
the size • of the outer versus the inner 
disk, the distance the center of the 
rotating disk is held above or below 
the center of the polishing head disk, 
and the reversal of position of the lap 
and glass, almost any desired effect in 
spherical or flat surfaces can be pro- 
duced. 

“No attempt has been made to para- 
bolize or produce asphencal surfaces 
on this polishing head. All non-spheri- 
cal surfaces have been made by using 
small polishers including the thumb 
and ball of the palm, on the vertical 
hand-lever spindle on which the 
grinding was done. Despite the quan- 
tity of abrasive lying around, this 
spindle has been used as a polisher 
for all types of figuring without a 
scratch. Abrasive doesn’t get up and 
fly. However, the precaution of clean- 
ing the cross bar and, particularly, the 
central pin and clamp, must always 
be observed before using this vertical 
head m figuring. 

“Often, in figuring on the vertical 
spindle, the small polishers are held 
in the hand and applied to the spin- 
ning glass, using a ruler held in the 
left hand to gage the place of applica- 
tion. When using the finger alone as 
a polisher on a narrow zone this must 
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COMPLETE HIGH-GRADE KITS 
OUR SPECIALTY 

Each kit has two glass discs 
(correct thickness) tempered 
pitch, 8 assorted abrasives 
including rouge (fewer may 
not give perfect optical sur- 
face), instructions, FREE 
DIAGON- 




% i J 

| AL, etc. 



4" 

K«t 

$2.95 

( Pyrex, 

$4.00) 

6" 

Kit 

4 00 

( Pyrcx, 

5.50) 

8" 

Kit 

6.50 

( Pyrex, 

8.00) 

10" 

Kit . 

10.00 

f Pyrex, 

15.00) 

12 " 

Kit 

15.00 

( Pyrex, 

25.00) 


PRISMS 1*4" 0 .75, VA” $4.50 

ALUMINIZING 

A harder and brighter aluminum casting that is 
uniform and produces a lasting and superior re- 
flecting surface. Guaranteed not to peel or blister. 

6" . $2.5© 

8" $3.50 

10° $5.00 

Mirrors for Cameras, Range Finders 
and ^<her optical instruments. 

Write for FREE ILLUSTRATED CATALOGUE 


THE PRECISION OPTICAL 

1001 East 163rd Street 
New York 59, N. Y. 


CO. 


ALUMINIZED 

SURFACE HARDENED COATINGS 

Get the BEST. No change in prices. 

PRECISION PLUS 

ALUMINIZED DIAGONALS, Rectangular 
pitch polished flats, suitable for 4" short focu» 
and 6" and 8" long focus scopes. 1%" % 

Puce, flat to Vx wavelength $2.50 ea. flat 
to Va wavelength $3.50 eu., flat to 1/10 wave- 
length $5.00 en. 

LEROY M. E. CLAUSING 

5507-5509 Lincoln Av». Chicago 25, III. 


TELESCOPE 


MAKERS 


Quality materials of the EIGHT Sclnd. 

6* Kit: Glass, abrasives, pitch, rouge and 

Instructions $5 00 

LENS GRINDERS, pitch, abrasives ... $5 00 
HOBBYGRAFS— INFORMATION— INSPECTION 
We offer you the benefit of our 26 years of 
experience at this hobby. Free price list. 
John M, Pierce, IX Harvard St., Sprinofield, Vt. 


REFLECTING TELESCOPE KITS 
OUR SPECIALTY 

PARABOLIC PYREX MIRRORS Made to Order, 
conectly figured, polished, and parabolized. Precise 
workmanship guaranteed. Prices on request, 

WE DO POLISHING, PARABOLIZING, AND 
ALUMINIZING 

Send for FREE ILLUSTRATED CATALOGUE 

SWL CHALFRN OPTICAL COMPANY 
G.P.O. Box 207, New York, N. Y. 



, W\ 


TEITESCOPf 

A Popular Illustrated 
Astronomical Monthly - 


A 


fk 


For amateur ^ astronomers — new star 
charts, Gleanings for telescope makers, 
page for observers, and celestial ^ photos. 
Star charts for N, and S. Hemispheres, 
$2.50 a year domestic; $3,00 in Canada 
And Pan-American Union; $3.50 foreign. 
Single copy, 25 cents. Sample on request, 

SKY PUBLISHING CORPORATION 

Harvard Observatory, Cambridge 38, Mass. 


be done more cautiously, as operation 
may be rapid. When the pm is used 
m the back of the lap, effects will vary 
according to whether' the lap is free- 
spinning, partially braked by the left 
hand, or totally stopped from rotating. 
See Deve, ‘Optical Workshop Prin- 
ciples/ pages 70-72. 

“The ‘trapeze/ or pipe frame, set up 
to support the moving mechanism of 
the polishing assembly has worked ex- 
tremely well. It is constructed of ordi- 
nary W pipe fittings, the list being 
12 6" lengths, four 3 -way connectois, 
ten Ts, and four flanges. The respec- 
tive sides can be constructed as units. 
Heie arises the interesting and slightly 
humorous problem, sometimes handed 
to unsu>pecting apprentice plumbers, 
of ‘closing a circle’ with pipe fittings. 
The apprentice discovers that screwing 
one end of the fourth side into one 
elbow automatically screws the op- 
posite end out of the other elbow. 
One solution is to screw the left end 
in extra far, cut off all but two threads 
from the right end and then turn that 
end m, completing the square. This 
will leave the left end a bit loose but 
a setscrew will tighten it. My less- 
elegant solution was to turn a blow- 
torch on it and run solder into the 
threads. 

“The cross-connectors are now 
screwed in and the same problem 
arises in three other places and is 
similarly solved. Or the two units 
may be welded or brazed together, 

“The Mi" Ts drilled out with a 
%" drill serve as bearings. Holes 
should be drilled in the T’s for lubri- 
cation. These bearings are very sturdy 
and entirely adequate for these slow- 
moving parts. Regular %" shafting and 
collars were used throughout. 

“The driving crank contains a slot 
in which slides a bolt which may be 
clamped at any position and the end 
of this bolt drives the pitman bar, A 
crank range of 0" to 3" ((>" stroke* ) 
is adequate. At the right end of the 
horizontal overhead shalt (Figure 3) 
is a sturdy clamp tightened on the 
shaft with a setscrew which allows 
change of the position of the stroke in 
polishing. The stroke is usually less 
than one half the diameter of the glass 
disk on the head; the bar pin should 
never cross directly over the rotating 
driving center, 

“The yoke which permits the bai 
pin to be swung out in an arc, up, 
and back overhead out of the way, 
was carefully machined from solid 
material, but a %" self-aligning shaft 
hangar, if sturdy , should work well in 
its place.” 

O ne more method of making a pitch 
lap, this one more especially for 
a deep-curve mirror but equally ap- 
plicable to other mirrors, is offered 
the telescope making fraternity with 
pitch in their hair by John P. 
Tyskewicz, 142 Seymour St., Hart- 
ford 6, Conn., who foresaw that for a 
deep mirror enough pitch would be 
squeezed out to start a taffy pulling 
party; So he devised his “flapjack” 
lap, predasfr and uniform in thickness, 
.allowed ! to cool, and applied warmed- 
over afterward. 


On a sheet of waxed paper he laid 
a i mg of lubber-insulated, twin-con- 
ductor type 1 lampcord as a dam for 
the pitch. 

He melted his pitch and let it cool 
a little so that it would not unwax 
the paper by melting the wax, poured 
the dam level full and left it to cool 
into a flat flapjack, or disk, of uniform 
thickness. 

While the tool was warming he 
worked the flapjack loose with a long 
knife, leaving the dam on. 

He next warmed the flapjack with 
radiant heat (water would prevent 
its adhesion to the tool), swabbed the 
tool and flap lack with turps, and 
lowered the flapjack, still m its dam, 
on the tool, lotting it touch First at the 
con to i. Gravity plus thermodynamics 
did tho rost. 

Now ho removed the dam, wet the 
mirror with soapy water and worked 
ihe lap down to perfect fit m the 
usual manner. 

For making channels Tyskewicz uses 
a 100 -watt soldering iron with 
V-shaped scoop attached, makes plen- 
ty of facets not larger than a tenth 
diametoi of lap, and leaves their ends 
uncut to retain the rougy water longer. 

C asualties (1) “1 lent one of our 
engineers an 8" cast iron flat,” a 
roaclei reports* “to use as a base for 
crocus cloth to finish a mechanism I 
discovered the man grinding gate valve 
disks on the flat with valve grinding 
compound/* (2) Another reader writes* 
“Some men at a military field borrowed 
my flat and, when returning it, re- 
marked with a hint of pride and virtue, 
‘It got pretty badly scratched up, so 
we refinished it for you/ ” Suspicious 
and alarmed, the owner asked what 
technique was used. The casual 
reply was, “Buffing wheel” (3) A 
green firm buffed an amateur’s mirror, 
aluminized the ruined figure. At a law- 
yer's “suggestion” they settled, $100, 
but still felt injured. 

W ooden tubes for reflecting tele- 
scopes suffer from one almost un- 
surmountnble objection, according to 
F. N. Hibbard, Richmond, Va.; their 
tendency to warp. “A friend of mine,” 
he writes, “made a 10" reflector with 
a wooden tula* and says he has to re- 
adjust the mirror every night he uses 
the telescope, Kven a slight warpage 
produces flares on one side or the other 
of the star images. 

“The problem is not to eliminate at- 
mospheric unsteadiness. There will be 
more or less of that practically every 
night. There will not be a dozen nights 
a year when 75 or 100 diameters per 
inch of aperture can be used to advan- 
tage, The main problem is to eliminate 
flares and unsteadiness due to the 
tube itself. 

“I would build any telescope up to 
2' in diameter of metal, and line the 
metal with cork or quarter-inch 
strips of light wood such as balsam 
or Douglas fir. The metal would give 
the necessary strength and solidity to 
hold the mirror in exact position and 
the wood or cork would Keep the 
metal temperatures from getting 
inside.” 
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Send your 
Sage Blocks in 
for inspection 
before the big 
rush begins! 


• You’ll want your Gage Blocks in 
perfect condition for the competitive 
days of peacetime manufacturing 
ahead. NOW is the time to send them 
in to Ford for inspection. The cost is 
only 20 cents a block (f.o.b. Dear- 
born) for A and B Gage Blocks up to 
one inch and for each inch of length 
of longer blocks. (Minimum charge 
$1.) You’ll receive an itemized Cer- 
tificate of Inspection showing you 
which blocks, if any, need recondi- 
tioning to restore them to original 
accuracy (.000004" or .000008" =*=). 
Details and prices of reconditioning, 
including the Ford chrome-plating 
method, will be found in the new 
Jo-Block Catalog No. 17. Write for 
your copy today. Ford Motor Com- 
pany, Johansson Division, Dept. 
142, Dearborn, Michigan. 



H(Vl! 

Catalog 17— just 
published. Write 
for your copy! 
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50 Years Ago in . . . 



(Condensed from Issues of February, 1896) 


X-RAYS — “The discovery of X ray photography by Roentgen 
will immortalize the physicist who so fully developed it 
before giving it to the public. . . It is with no small grati- 
fication that we are able to put before our readers the 



exact details of the experiment, as carried on I by Prof 
A. W, Wright, ot Yale University. He was among the first 
of the American cxpenmcntors. . . The arrangement of the 
apparatus is clearly shown m the engraving. , . On a clamp 
support is carried the Crookes tube. . . The excitation was 
furnished by an induction coil. . . On the table, a few inches 
below the tube, the sensitized plate contained m an ordi- 
nary plate holder was placed, and on its slide of ebonite 
were placed the objects to be photographed.” 

LAMP — “A unique bicycle lamp recently illustrated in the 
Electrical World has a small magneto-electric machine, op- 
erated by a friction wheel, to furnish current for a minia- 
ture incandescent lamp. . . The slightest rotation of the 
bicycle wheel causes the lamp to glow. Indeed, it would 
be difficult to ride the wheel slowly enough to maintain 
equilibrium and not have light.” 

RUST-PROOFING — “By forming on the surface of iron and 
steel a double carbide of hydrogen and iron, which is ex- 
tremely hard and adhesive, protection of the metal from 
rusting is said to be insured” 

SAND BLAST — “Ornamental and fancy castings can be thor- 
oughly and cheaply treated by means of sand blown by 
compressed air, producing an article which would other- 
wise require considerable labor to finish. . . Steel is very 
hard to clean in the usual manner, but yields readily to 
the sand blast. The outside appearance of the sand box 
is like that of a vertical boiler. It is fitted with feed valves 
and sand chambers, so arranged that an air pressure of 
about 10 pounds per square inch forces the sand through 
a rubber hose 

GLASS — “What is claimed to be the largest single pane 
of glass m the country was received at Hartford, Conn., 
from Belgium recently. It is 12y 2 feet high, 15V 2 feet wide, 
Vz inch thick, and weighs 1,800 pounds” 

TROLLEYS —“The Metropolitan Traction Company, of this 
city, having organized and put in operation their highly 
developed cable traction system, has now gone a step 
farther and installed an underground trolley system on 


pait of its line, with the double view of working the poition 
of the road now equipped therewith by electricity and of 
extending it in the near tuture to other portions of then* 
line ” 

LIGHTING — “Light may yet be pioduced in a way less ex- 
tiavagant than that of the incandescent lamp, where the re- 
sults of an entire horse power of energy are represented 
by four or five feet of incandescent carbon filament. These 
hopes are based on induction, for it is m the utilization of 
alternating or broken currents that the future seems to lie.” 

MEASUREMENTS — “Refinements of measui enients have gone 
to almost incredible limits. On lenses, curvatures of 1-150,000 
inch can be measured. In spectroscopic analysis of mexe 
tiacos of different elements, fractional wave lengths are 
read to 1-2,500 millionth of an inch Professor Dewar in his 
xeseaiches on liquid air attained a vacuum of 1-2,500 mil- 
lionth of an atmosphere ” 

INVENTORS — “The Connecticut Yankee still preserves his 
pie-emmence as an inventor. For the last few years more 
patents m proportion to population have been issued to 
Connecticut than to any other State.” 

PALACE CARS — “The recent growth and development of 
Brooklyn is laigely due to the extension of the surface 
railway companies’ system, whose lines now extend for 
miles into the country Last summer the Brooklyn Heights 
Railroad Company placed several excursion cars in service. 
These cats weic prolusely decoiated and were furnished 
with incandescent lamps of all colors. They could be char- 
tered for trips of all kinds, and it was not an unusual sight 
to see a piocession of live o( these cats, the first having a 
band, passing tit tough some of the pi mcipal sheets.” 

FROM THE ADS The Pocket Kodak; The Ingersoli Dollar 
Cyclometer; Rand Rock Drills, Slercoplicons; The Arnotiean 
Bell Telephone Company, Jessup’s Steel; Carborundum; 
“Wolveiine” Gas and Gasoline Engines; Mogey Telescopes, 


100 Years Ago in . . . 



(Condensed from Issues of February, 1846) 


PANAMA CANAL -“The report of engineers sent by the 
French government to examine the Isthmus of Panama, with 
the view of ascertaining the possibility of cutting a canal 
through it has been published It declares most decidedly for 
the practicability of the scheme.” 

FIRE EXTINGUISHING — “An apparatus for the instantaneous 
extinguishment of fires projects upon the fire a peculiar 
gaseous vapor, which has a greater affinity for the oxygen 
of the atmosphere than the burning combustibles, and con- 
sequently extinguishes the fire by depriving it of oxygen.” 

WATER RESISTANCE — “When a body is made to move in, or 
pass through still water, the resistance of the water against 
this motion, depends on the position, as well as the extent of 
the surface which encounters the fluid,” 

MECHANICS — “Show us the man who would consider it a 
disgrace to associate with honest, well informed mechanics, 
and we will show you a worthless ignorant creature, useless 
to himself and the world, and a disgrace to society.” 

FROM THE ADS — Portraits in Daguerreotype; The Business 
Man's Guide and Legal Companion; Locke's Portable Shower 
Bath; Lap-Welded Boiler Flues; Ever-Pointed Gold Pens; 
Scythe Stones; Wire Window Shades. 
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To measure is to know 


Twenty-five years ago, one standard of 
sound power was the ticking of a watch, 
another was the clicking of two coins; 
and the measure was how far away the 
tick or the click could be heard. That 
test was made in measuring people's 
hearing, a field of interest to the Bell 
System scientists because the ear is the 
end-point of every talking circuit. 

Accustomed to exact measurements, 
Bell scientists proceeded to develop a 
method of measuring hearing-sensi- 
tivity in terms which could be precisely 


defined and reproduced. After plotting 
hundreds of runs like those above, they 
decided on a particular sound intensity, 
representing an average “ threshold of 
hearing," as a starting point. 

The sounds delivered by a telephone 
line had previously been evaluated by 
listeners who compared their loudness 
with that of a standard source. There 
were wide variations in ears, as the 
chart shows, so the engineers replaced 
them by electrical instruments. When 
later their associates developed the 


Western Electric radio and public 
address systems, the necessary measur- 
ing circuits were promptly forthcoming. 
Addition of a standard microphone 
made a noise meter, widely used m 
quieting airplanes and automobiles. 

'Through measurement to knowl- 
edge," said a famous Netherlands 
scientist. The pnnciple finds wide ap- 
plication in Bell Laboratories, whether 
the quest be for a way to measure 
sound, a new kind of insulation, or 
more economical telephone service. 



Hearing was first measured reliably 
by engineers in the Bell Telephone 
Laboratories 


BEIL 



For good reception, program loud- 
ness must stay within certain limits. 
Volume-meters help to hold it there 

TELEPHONE 



From the throat of this mighty air- 
raid siren comes the loudest sus- 
tained sound ever produced 



Visible Speech, result of telephone 
research, turns sound info "pictures" 
that the deaf can read 


ABORATOR1ES 



Exploring and inventing, devising and perfecting for continued improvements and economies in telephone service 
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Previews of the Industrial Horizon 


A DAY S PAY FOR . . . 


r\ screwy individual, speaking from the juvenile stand- 
point, is one who does not conform, m one way or anothei, 
with the rest of the crowd So, from the same standpoint, 
James F Lincoln, of Cleveland, Ohio, is probably one ol the 
screwiest of individuals m industry today And all Mr, Lin- 
coln is doing is operating a business on the basis ol paying 
his employees what they are worth. 

Such an industrial plan of operation must be too simple 
It goes against all the ideas of the efficiency experts, the 
union demagogues, the big-domed statisticians, and the 
brain-tiust (but not trusting) Government analysts who 
would regulate everything for the greatest good to the 
clamoious few 

But Mr. Lincoln’s industrial philosophy works For some 
20 years his employees m the electrical welding equipment 
business have had these advantages over other workers 
No worker has been laid off because of lack of work; no 
reduction has been made in individual wage rates; every 
employee has received a steady income; there has been no 
labor trouble that has resulted m the loss of a single hour 
of time; wages have increased steadily, more jobs have been 
ci eated. And while all this has been going on, the pi ice of 
Lincoln’s products has decreased moie than 50 percent. 

It must be all wrong Lincoln is operating on the basis of 
free enterprise. He is doing things the way our forefathers 
wanted them to be done. Ho is doing things the American 
way and getting them done. But he is doing them the simple 
way- -the way in which labor unions say l hoy shouldn’t be 
done He is paying each worker what he is worth. And the 
result is that his workers produce more for loss money 
Simple, isn’t it? Oi course it is - it’s too simple. What will 
work for a single company could work for the entire coun- 
try. What could work lor the entire country would work 
for the whole world, But Lincoln’s plan is too elementary. 
It leaves out of the picture the run -every thing boys, the big 
brains, the economic experts. Seemingly, all too few people 
want to work for what they are worth. That’s too little pay! 
And in those last three sentences lies the crux of labor 
troubles and the problems that face industry today. The 
sooner we return to the fundamentals, the basics of the 
American way, the sooner labor unions and the run- every- 
thing boys will have to take a back seat and the sooner indus- 
try will be able to solve its own problems. 


SHARE-THE-PATENTS 

The share-everything groups arc at it again Now it is 
agitation to share-the-patents. Self-appointed saviois of the 
small business man would force licensing of patents m order, 
they say, to avoid monopolies. Here is another of those 
dangers to American business which seems credible on the 
surface but carries a real threat when studied caret ally 
The 17-year exclusive rights to an invention, gi anted by our 
patent laws, is one of the greatest incentives to competitive 
industry; destroy that exclusive right and you destroy com- 
petition. Industry— big and small— is built on patents, not on 
monopoly. To force a licensing system on patent holders is 
to force a sharing of property by those whose diligence pro- 
duced it, with those who were too lazy or lacking in initiative 
to produce for themselves. 


PATENT SUPPRESSION 

One of the boogies that is raised by the share-the-patents 
group is that of patent suppression, Monopoly is fostered, 
they say, by the suppression of patents that would create 
competition or would vitiate existing production plans. 
Therefore, they cry, compel patent licensing and eliminate 
patent suppression. This is a point that has often been 
brought up; the belief in patent suppression is far too wide 
spread. Thus far, to our knowledge, no positive proof of wil- 


By jA A Peck 


lul patent suppression has ever been brought forth Loose 
talk, based on loose thinking, can do a lot of harm when 
applied to the subject of patent suppression It is the kind of 
talk that should be answcied by “Put up or shut up'” 


TELEVISION PROGRESS 

Lead item on this page in our Januaiy number concerned 
new advances m television equipment Since then, R,CA has 
demonstrated still more brilliant receiving images that can 
be viewed in a fully-lighted room. Basic to the new images 
is an aluminum- backed cathode-ray lube screen which de- 
creases internal icflection and increases picture contrast. 
RCA also dcmonstiated lull-color television, at the same 
time stating that the mechanical methods used lacked per- 
fection and that color television by a satisfactory electronic 
means was still five years m the future. Television reception 
for the general public is an immediate possibility (RCA will 
be m production with receivers within the next six months) , 
but their enginecis admit that obsolescence of receiving 
equipment is a big problem. 

Jus! as ladio in the eai ly 20 ’s heralded a new and nnghty 
mdusti y, so does television today But many a bleached 
.skeleton is going to lint* the path ol pi ogress Brains, dollars, 
and faith must back the development And the public must 
wmit the benefits of television and be willing to pay toi 
(Juan if the industry is lo prosper 


ADHESIVES ON A GRAND SCALE 

T hose who still look askance upon synthetic resins as a 
reliable bonding agent for wood will find many of then 
questions answered by work going forward on the 200 -ton 
flying boat nearly completed by the Hughes Aircraft Com- 
pany. Here, a group of adhesives— liquid and film— ai e being 
used to make the millions of glued joints required in the 
mammoth aircraft. Tests extending over a three-year period 
have proved the efficacy of the bonding materials. And the 
lessons learned will flow readily into other industries, from 
the production of boats and furniture to pre-fabricatcd houses 
and junior’s toys 


FOR FUTURE REFERENCE 

Ratsins reported to have better flavor arc now being pro- 
duced in a matter of seven minutes by drying with infra-red, 
as compared with some 17 hours by hot-air methods . , 
Air freight is growing by leaps and bounds (or should we 
say hops? ) ; food products, flowers, electric irons, radio sets, 
machine parts, and other dissimilar cargoes are flymg to 
destinations, helped by new low tariffs and simplification of 
bills of lading . .Five million dollars of government money 
(peanuts by some criteria) is going into a gamble that 
alumina can be produced cheaply from Oregon clay; ulti- 
mate gain in view is complete independence of the United 
States in aluminum production, if an international emer- 
gency in the future should cut off ocean -borne supplies of 
bauxite. . , The whole aluminum picture today is a peculiar 
one; production capacity is greater than national needs, yet 
scrap aluminum is scarce. . . The scrap gap can be filled 
— more than filled — by obsolete and disabled war planes, if 
the problem of getting them to smelters can be solved; sec- 
ondary aluminum, made from scrap, must sell for two -thirds 
the price of primary aluminum if its uses are to be fully 
exploited. . New uses for cotton fibers and by-products are 
being eagerly sought by the Department of Agriculture. 
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Nickel alloy tubing, formerly made by piercing and cold drawing, leaves the ex- 
trusion die Temperatures as high as 2200 degrees, Fahrenheit, may be used 


METALS IN INDUSTRY 


Extrusions Push Ahead 


Product Designers and Manufacturers Will Find New Raw Materials in 
the Extrusions that Are Now Available. Recent Advances in Extrusion 
Techniques have Opened this Materials-Forming Method to Many of the 
Stronger and Tougher Metals that Formerly Could Not be Extruded 

By FRED P. PETERS 

Editor-in-Cluef, Matenals & Methods 


E xtruding of metals has been de- 
scribed m non-techmcal terms 
as a process of “squeezing” hot metal 
through an orifice so that it emerges 
thmnei and much longer than it 
was originally This essentially ac- 
curate description strongly suggests 
that the process is limited to the 
soft (or “squeezable”) metals like 
lead and tin and that stronger and 
harder materials had best be fabri- 
cated by some other methods 
Actually this situation was gen- 
erally true until the past few years. 
The metals commonly extruded 
were lead, tm, brass, and bronze — 
and more recently aluminum and 
magnesium. Strong copper alloys, 
nickel alloys, stainless steels, and 
even zinc were not commercially 
1 available as extrusions. But the war 
years witnessed the development of 
larger extrusion presses and of spe- 
cial press and die designs that have 


placed these stronger, tougher met- 
als on the market in extruded forms. 
An entirely new series of raw ma- 
terials has thus been presented to 
the product manufacturer. 

Strictly speaking, the term “ex- 
trusions” covers several classes of 
products — very long pieces of round, 
tubular, or special-shaped cross sec- 
tions (regular extrusions), as well 
as relatively short cup-shaped 
cylinders closed at one end and 
open at the other (impact extru- 


sions), Although light metal impact 
extrusions are extremely interesting 
because of their increasing impor- 
tance as competitors for stamped and 
drawn parts, they are a separate 
story by themselves and will not 
be further discussed here; primary 
concern now will be with the “long- 
drawn-out” extrusions and their re- 
cent progress as it affects industry in 
general. 

A good picture of the state of de- 
velopment of soft metal extrusion 
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Extruded shapes in 
zinc alloy 
Long extrusions 
are sliced 
to make intricate 
small parts 





is found m Ihe manufacture of lead 
pipe for chemical (sulfuric acid) 
processing equipment Traditional 
lead-pipe pioduction commonly re- 
sulted m eccentricity or variations 
in wall thickness, inclusions, lami- 
nations, and internal longitudinal 
welds, all of which reduced the re- 
sistance ot the pipe to its corrosive 
environment. Modern presses, how- 
ever, eliminate most of these draw- 
backs just by being much laiger 
and by the provision of guided 
columns and other aids to geometric 
accuracy 

NO LAMINATIONS — Thus, one 
large Robertson lead extrusion press 
at an Amencan Smelting and Re- 
fining Company plant has a 1500-ton 
capacity and can make, for example, 
a continuous 22-foot-long piece of 
12-mch-diameter, %-mch-wall lead 
pipe weighing 3250 pounds without 
laminations or welds anywhere along 
its length. The lead press operates 
vertically, the molten lead being 
poured around a steel core placed 
vertically in the center of the press' 
cylinder. After the lead is solidified 
the ram and cylinder are forced up- 
wards through a die fixed to the 
upper part of the press. With the 
older, smaller presses, such long 
lengths could be produced only by 
introducing several charges of 
molten lead, with consequent “lami- 
nations” along the length wherever 
the lead charges met. 

Modem extruded lead is consid- 
ered superior by the chemical in- 
dustry because its freedom from 
laminations and welds does away 



This vertical press extrudes jrinc 
shapes from billets in foreground 


with points of local chemical at- 
tack and areas of mechanical weak- 
ness that shoitcn the service life 
of lead extiuded in smaller, less ac- 
cuiate presses. 

Lead extrusions arc common, but 
m the case of aluminum bronze, ex- 
trusions are not common and their 
production was a notable achieve- 
ment which made available all the 
strength, hardness, and corrosion 
resistant advantages of this copper 
alloy in a new form 

At an Ampeo Metal plant, alumi- 
num bronze is extruded on a 
Schloemann horizontal hydraulic 
2275-ton press. Rods, tubes, and 
shapes are produced in diameters 
up to about five inches and lengths 
up to 14 feet The best type* of alu- 
minum bronze for extrusion ap- 
pears to be the high-iron high-alu- 
nunum type containing to 5 
percent iron, 8M> to 15 peieent alu- 
minum, and the xemamder copper 

The press for producing aluminum 
bronze extrusions consists essen- 
tially of a ram, a hot-billet container 
with an opening at each end, a die 
and holder with a taper fit so as to 
be sclf-alinmg when seated into 
one end of the container, a gate 
lock which holds the die and die- 
holder firmly against the pressure 
developed in extrusion, a rain for 
exerting the ^pressure against the 
rear face of the billet, and a shear 
for severing the butt or unextruded 
portion of the billet at the face of 
the die. The latter, with its holder, 
is retractable from the container. 

ALUMINUM BRONZE— Tube ex- 
trusion of aluminum bronzes em- 
ploys slightly different attachments, 
particularly a piercing attachment 
consisting of a mandrel and holder 
actuated horizontally and centrally 
through a hollow ram. In tube ex- 
trusion the billet is placed in the 
container against the face of the 
die.^ The ram remains stationary, 
sealing the rear of the container, 
while the mandrel pierces the cen- 
ter of the hot billet; a cylindrical 
slug of metal is ejected through the 
die and then continues to advance 


along with the ram, the picssuve 
ol the latter causing cxti usion while 
the mandrel and die foi m the inside 
and outside surfaces of Ihe lube, 
respectively. 

The most important requnement 
m making aluminum bionzc oxtm- 
sions, especially tubing, is to main- 
tain press ahnement as nearly per- 
fect as possible Worn containers, 
wear plates, guide keys, mn slippers, 
pressure lings, or column nuts must 
be corrected or replaced systemati- 
cally to avoid high scrap losses. Die 
wear and maintenance is also a 
problem; dies an* made of 10 peieent 
tungsten tool steels, which satis- 
factorily resist the wear at the high 
temperatures to which extrusion 
dies are subjected. 

Extruded aluminum bronzes are 
used for aircraft engine parts, land- 
ing gear components, and controlla- 
ble or variable pitch propoliei pails, 
their applications are certain to ex- 
tend to other industrial products 
such as machinery parts, bushings, 
sleeves, bcanng elements, forging- 
rod for the manufacture of bronze 
forgings, bar stock for making screw 
machine products, and so on. The 
advantages of extruded aluminum 
bronze over production by other 
methods are the finer structure and 
greater strength as compared to 
aluminum bronze sand castings, and 
a frequent saving in material, tool 
cost, and finishing expense as com- 
pared with forgings and die castings. 
The surface finish of extruded alu- 
minum bronze is similar to that of a 
rough-machined material. 

ZINC EXTRUSIONS — For many 
years the possibilities of extruded 
zinc and zinc alloys have been ap- 
preciated, but the difficulties in 
making the product prevented its 
commercial development. During 
1945, however, the first commercial 
extrusion of zinc alloys and of high- 
purity zinc metal was achieved by 
the White Metal Rolling and Stamp- 
ing Corporation, and a new indus- 
trial raw material was made avail- 
able. 

Zinc extrusion is done on conven- 
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Use of formed mill stock (above) in manufacture of irregular shaped articles 
(below) often eliminates complicated machining operations and wasted material 


tional veitical presses such as are 
used for magnesium and aluminum. 
Round rods 3/16 lo 2 inches in di- 
ameter, as well as flats, squares, 
hexagons, and irregular shapes have 
been extruded. Tubing can be manu- 
factured m diameters up to 1% 
inches with walls at least % inch 
thick Zmc extrusions may be as 
long as 14 feet. 

In the vertical extrusion press 
used at White, the die is m the lower 
end of a tubular ram. A cast, hot 
billet, 5 inches in diameter and about 
18 inches long, and weighing 85 
pounds, is placed m the cylinder' 
The latter, on the lower platen of the 
press, is elevated and applies the 
heavy pressure needed for extru- 
sion, which varies according to the 
shape of the section being produced 

The zinc extrusions have some- 
what higher tensile strength and 
impact strength than zinc alloy die 
castings and are therefore expected 
to find use in mechanical applica- 
tions such as rods or tubes for screw 
machine production Zinc is a high- 
ly machinable material and the 
availability of long lengths of strong 
zmc alloys held to close tolerances 
and with the good surface finish 
that is characteristic of extrusions 
is expected to be welcomed by 
manufacturers of machined products 
generally. 

Actual applications of zinc extru- 
sions are still limited because of 
their very recent availability. The 
Navy has used large amounts for 
“wasting pencils” in heat exchangers 
which are used to inhibit the cor- 
rosion of steel surfaces in sea-wa- 
ter through the preferential electro- 
lytic corrosion of the zinc in contact 
with the steel. A similar application 
is the cathodic protection of steel 
pipe buried in the earth through the 
use of extruded zinc. 

The white color of zinc alloys may 
make them useful for screw machine 
products where brass may be con- 
sidered more expensive or where 
aluminum may be thought too diffi- 
cult to solder or plate. Welding rod 
and wire for metallizing are other 


suggested applications Furniture 
moldings and the like can be ex- 
truded and may compete with 
equivalent rolled sections on a cost 
basis Door saddles and shapes de- 
signed for molding in terrazzo floors 
are possibilities 

Very large presses for the extru- 
sion of aluminum and magnesium 
have been built in recent years and 
are in current use. These metals lend 
themselves exceptionally well to 
extrusion because of their hot 
workability. Aluminum and magne- 
sium extruded products find a ready 
and wide market because of their 
lightness and rigidity and because 
both materials are so easily ma- 
chined. The aircraft industry, of 
course, has been the heaviest user 
but peace-time applications are ex- 
pected to include structural com- 
ponents of railway, truck, bus and 
trailer equipment, textile machinery, 
architectural and building sections, 
moldings, and so on, and as raw 
material for mechanical parts to be 
produced on automatic screw ma- 
chines. 

TAPERED SHAPES — “Stepped ex- 
trusions” in aluminum are a recent 
development of especial interest to 
designers and production men. A 
stepped extrusion increases in cross- 
section in steps from one end to the 
other. The chief advantage is in 
the production of long tapered 
shapes whose cross-section changes 
gradually from one end to the other. 
Although considerable machining is 
required to reduce the steps to a 
smooth taper (for example for air- 
craft “spar gaps” or wing beams) 
the machining is still much less than 
if the part were to be initially pro- 
duced by conventional extruding or 
rolling. 

In addition to the aircraft field, 
applications will develop wherever 
a long tapered light metal part — 
for example, masts for small boats, 
flag poles, metal furniture parts, and 
similar items — are required. A gen- 
eral-purpose extrusion alloy, 63S, is 
now widely used because of its high 


stiength, conosion resistance, bril- 
liant color, and freedom from cloudi- 
ness after anodizing. 

Not quite so large as the largest 
aluminum press (5500 -ton) but still 
respectable m size is a 4000-ton 
Hydro-Press, Inc , unit used for ex- 
truding high melting-point metals 
such as nickel, Monel, Inconel, gild- 
ing metal, and copper tubing. Previ- 
ously, tubing made of these materials 
was produced m this country by 
pieicmg and cold drawing, but some 
of the alloys — for example, “K” 
Monel — cannot be pierced. Using 
the 4000-ton extrusion press, tubes 
of nearly nine inches outside di- 
ameter and eight inches inside 
diameter can be produced in any of 
these materials. 

The press is a horizontal hydraulic 
unit. One of its chief features is a 
preliminary cupping operation on 
the hot billet, causing the metal to 
extrude back over the mandrel 
without loss of the metal slug that 
would otherwise go through the 
large die (as with aluminum bronze 
extrusions, described above). After 
cupping, the billet is lifted out and 
the die placed against the container, , 
permitting piercing and extrusion. 
Temperatures as high as 2200 de- 
grees, Fahrenheit, are used when 
working some materials on this 
press. 

NEW USES — The outstanding appli- 
cation of the extrusions made in this 
press has been revolving shell bands 
made of gilding metal for the Navy, 
for which the tubular extrusions 
were simply sliced into shell band 
sizes. Beyond this, the nickel alloy 
extrusions are expected to find many 
applications in heat exchanger, 
process industry, and sea-going 
equipment where their resistance to 
corrosion and high temperatures and 
their excellent mechanical properties 
can be used to the betterment of the 
final product. 

During the last four or five years 
the extrusion process has moved 
ahead by leaps and bounds. Because 
of it tubing is now available in ma- 
terials that could not be produced as 
seamless tubing a few years ago 
(for example, “K” Monel). The ad- 
vantages of extrusions — strength, 
close tolerances, good surface finish, 
and availability in a variety of 
cross-sectional shapes — have now 
been extended to materials such as 
Inconel, aluminum bronzes, and zinc 
alloys that were formerly commer- 
cially available only in other forms. 
Today’s product designer and parts 
manufacturer is finding in extrusions 
a new type of raw material that can 
be adapted advantageously to the 
requirements of many and varied 
peace-time products. 
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PLASTICS 


Plastics Pii Radio 

A Large Percentage of the Radio Receivers to be Made During the 
Coming Year will Use a Variety of Plastics in a Variety of Ways. 
Moldings, Extrusions, Castings, and Wire Insulations All Find Places 
in an Industry that Faces a Greatly Expanding Future 


By CHARLES A. BRESK1N 

Editor, Motion Plenties 


I wenty-five million radio re- 
■ ceivers to be produced in the 
first full post-war year! Such are 
the expectations of the radio indus- 
try. This estimate is based upon a 
belief that the market for small 
radio sets is a long way from satu- 
ration because many pre-war sets 
are either worn out or obsolete, and 
because Americans generally use 
more than one radio set per family. 
At present, 30,500,000 homes in the 
United States — 83.5 percent of all 
homes — have about 46,300,000 radio 
sets of which 7,100,000 were not in 
walking order in Apiil 1944, accord- 
ing to WPB surveys. 

To a considerable extent, much of 
the growth of the radio industry 
has been due to the development of 
better plastics and to the better use 
of available plastics. This fact is 
backed up by the accompanying 
chart which shows a steady increase 
from 1937 through 1941 in the num- 
ber of plastics cabinets produced. 

The figures are from the produc- 
tion records of the radio industry; 
the estimates are those of radio 
manufacturers based on their own 
records. And these men further esti- 
mate that between 70 to 80 percent 
of the table and personal radio 
models sold in 1946 will have plastics 
cabinets. 

There are a number of reasons for 
the widened use of* plastics in radios. 
Most important of all, perhaps, is the 


general improvement in cabinet de- 
sign which has resulted fiom the 
closer co-operation of radio makers 
and plastics molders in developing 
good looking housings with the 
ptoper stiuctural qualities The de- 
velopment of a loud speaker using 
Alnico No 5 magnets has also 
contributed to the increased use of 
plastics materials. This unit, which 
is much smaller, lighter, and more 
efficient for use in small cabinets 
than the older speakers, is relative- 
ly unaffected by the housing m 
which it is placed. 

The radios that are even now 
hitting the market incorporate a 
number of other improvements, 
many of which are made of plastics 
material. Take, for example, View- 
tone’s five-tube model housed in a 
molded urea-formaldehyde case It 
makes use of an engraved vinyl dial 
placed near the top of the cabinet 
where it can be seen from any po- 



RCA: Printed plastics strip dial 



Vicwtone: Molded case 


sition. Some manufacturers RCA 
among others— -use printed rather 
than engraved extruded vinyl strips 
for their dials. Of course, more and 
more of the electrical wiring is vinyl 
coated, but this also holds true tor 
other industries besides radio. 

Any number of companies are 
beginning to use two differently col- 
ored plastics materials in their 
cabinets. Usually, the case is of one 
color and the speaker grille or 
louvres of another, the two pieces 
being produced separately and at- 
tached together in assembly. One of 
Emerson’s table models features a 
cast phenolic housing with a com- 
pression-molded grille of methyl 
methacrylate. Then there is Garod’s 
cast phenolic case with conti asting 
louvres, and Stewart- Warner’s two- 



An Emerson receiver with cast hous- 
ing and compression-molded grille 


Year 

Total radio sets (in- 
cluding phonographs, 
automobile sets, and 
table models) 

Table 

models 

Plastics 

Cabinets 

1937 

8,083,000 

3,580,000 

904,000 

1938 

7,141,000 

3,474,000 

1,420,000 

1939 

10,759,000 

5,400,000 

3,200,000 (est.) 

1940 

11,859,000 

5,516,000 

3,600,000 (est.) 

1941 

13,642,000 

5,988,000 

4,000,000 (est.) 

1942 

4,307,000 




Tabulation showing increased use of plastics cabinets for radio receivers 


56 


SCIENTIFIC AMERICAN 


FEBRUARY 1946 



Stewart-Warner's two-toned model 


toned model m which both the hous- 
ing and guile are cast from phenolic. 

Coloi contrast is also being 
achieved m some plastics radio 
cabinets through the simple ex- 
pedient of spraying one color over 
masks on housings of another color, 
molded m a single piece. This pro- 
cedure is less expensive, of course, 
than the method described in the 
preceding paragraph 

Perhaps the newest and most un- 
usual plastics application m table 
model radio sets is a molded back- 
plate. Emerson Radio and Phono- 
graph Coiporation have developed 
this plate which it plans to use m 
all its small radios in place of the 
older fiber boaids Some of these 
back covers are compiession molded 
of phenolic or urea while others are 
injection molded of polystyrene 


% 

PLASTICS HANDLING 

Assists in Reconditioning 
of Service Men 

The value of plastics in the recon- 
ditioning work the Army is carry- 
ing on m hospitals throughout the 
country may be judged by the fact 
that a course for plastics technicians 
is now being taught to Medical 
Corps personnel at the Ordnance 
School at the Aberdeen Proving 
Ground. Here enlisted men and 
women from all kinds of Army hos- 
pitals are being trained to handle 
the material so that they, in turn, 
can instruct wounded veterans in 
this medium. 

The Army’s use of plastics began 
some time ago when pieces of acrylic 
were among the scrap materials re- 
ceived from plane factories for oc- 
cupational therapy work. These 
transparent plastics offer one dis- 
tinct advantage over wood, a tra- 
ditional material for this work. 
They are cleaner and cause less 
dust. This is extremely important 
m the case of patients suffering 
from tuberculosis or similar dis- 
eases. 

There is a wide range of exercises 


Their adoption by this company is 
in line with its inci eased use of 
plastics materials 

There are, of course, many other 
plastics parts m the average radio 
receiver. Thus, plastics are stand- 
ard for tube bases, coil forms, 
capacitors, insulation bushings, 
sockets, terminal strips, and, as men- 
tioned before, wire insulation. 

The overall picture of the future 
of plastics m the radio industry 
is a bright one, indeed, and one 
which accurately portrays the ver- 
satility of these synthetic products 
Their multiple usefulness — brought 
about through ease of fabrication, 
electrical characteristics, strength, 
beauty, and durability — make them 
particularly adaptable to the wide- 
ly diversified demands of radio set 
construction 


Garod: Cast case, contrasting louvres 





involved m making plastics articles 
At the simplest level there are the 
cigarette boxes. Flat pieces, cut to 
the proper sizes, are given to bed 
patients who glue them together. 
When the patient is strong enough 
to start, corrective and recondition- 
ing work is undertaken. Then ordi- 
nary tools are modified in order to 
suit a particular injury and to give 
a specific exercise. 

In addition to its value in the 
physical reconditionmg of men with 
muscle and nerve injuries, work 
with plastics has a therapeutic val- 
ue for other patients. It furnishes 
activity and interest to counteract 
the boredom and depression to 
which patients may be subject. 

NYLON DRESSING 

Used to Cover Severe 

Wounds and Burns 

One of the unique medical discov- 
eries of the war involves the use 
of woven nylon as a dressing for 
wounds and bums. 

Surgeons have long been plagued 
by the tendency of surgical dress- 
ings to adhere to raw wound sur- 
faces. All of the problems involved 


seem to be allayed with the intro- 
duction of nylon surgical gauze 
which evolved as a result of ex- 
periments by Army surgeons with 
dressings improvised of nylon win- 
dow screening. Sections of the 
screening, after being cut, washed, 
and sterilized, were used in both 
the operating rooms and m the 
wards. It was tested under both field 
conditions and in the finest modern 
hospitals constructed by the Ai my 
m the Russel Islands, m Espintu 
Santo, m the New Hebrides, and m 
Luzon. 

A total of 60 cases were treated 
with these nylon bandages and kept 
under observation. Surgeons and 
patients were pleased at the ease 
and freedom from pain with which 
these nylon dressings could be 
changed. Since the screen was flat 
and slightly stiff, the granulation 
tissues m irregular wound cavities 
would grow out to the screen to 
form a smooth, level surface — ideal 
for the placement of skin grafts. 
The absence of surface bleeding as 
a result of dressing changes was re- 
markable and fewer sponges were 
required. There were no cases of 
skm sensitivity or irritation at- 
tributable to the nylon screen. 

The fabric that was finally se- 
lected as a result of this work was 
an undyed, unstiffened, smooth, 
soft, opalescent-white, glossy cloth 
with a weave of strands of twisted 
nylon thread. When a stiffened cloth 
is desired for covering small wound 
cavities and skm grafts, a finish of 
2 percent solution of nylon, type 6, 
dissolved m isopropyl alcohol, is 
specified. 


MIRROR FRAMES 

Easily Converted to 

Peace-Time Style 

The industrial switch from war to 
peace has caused many a headache, 
but not for the Consolite Corpora- 
tion at least so far as their two- 
sided mirrors are concerned. De- 
veloped for the Navy, the mirror 
was designed with an inner frame 
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which could be fitted into an injec- 
tion-molded Tenite II swivel wall 
bracket just as well as into the heavy 
metal wire frame that made it prac- 
tical for use by the military. In its 
war-time garb, the mirror is suitable 
for campers or others who make 
their temporary home outdoors, 
since it can be propped up on a shelf 
at any desired angle or hung from 
a nail. And in its civilian dress, af- 
fixed to the bathroom wall, it can be 
adjusted to any angle or turned 
completely around to reveal the 
magnifying side. Nasco Plastics Di- 
vision of National Organ Supply 
Company does the molding. 

PLASTICS BOXES 
Display and Protect 
Badges and Jewels 

Decorations are meant for dis- 
play, whether they are badges of 
honor, such as the Purple Heart, 01 
sparkling jewels. Yet, too often, they 
are shut away from sight in con- 
ventional velvet or satin lined boxes 
most of the time 
All this will be changed when 
Lucite and Plexiglas boxes are 
adopted by jewelers just as they 
have^ been accepted by the Armed 
Services for all Army and Navy 
medals and decorations. The trans- 
parent tops of these cases put deco- 
rations on permanent display, set off 
by the solid blue of the bottom half 
of the boxes. 

There is another novel feature of 
these injection-molded two-piece 
plastics boxes. A small hole in the 
shape of a keyhole is molded through 
the solid blue bottom, approximate- 
ly three quarters of the way toward 
the end that would be termed the 
top should the case be stood on its 
edge. This opening makes it possible 
for the owner of the decoration to 
hang the box and its contents on 
the wall. There it can be on perma- 
nent display, yet be protected from 
dust and moisture. 

PLASTICS DIAMONDS 
Are Injection Molded 
Through Cloth 

Flexible sheets of plastics, fabrics 
woven from plastics monofilaments, 
and fabrics coated with plastics are 
an old story to the handbag manu- 
facturer. Now he has a new plastics 
medium in which to express himself 
—a cloth wherein plastics faceted 
diamond shapes are injection molded 
right through the material. By a 
special molding technique developed 
and patented by Plastocraft Com- 
pany, cellulose acetate is forced 
through the cloth into a mold which 
creates the desired pattern. Then 
the finished mats, measuring ap- 


proximately 9Vi by 15 inches, are 
cut, sewn, and shaped into hand- 
bags. 

In addition to its novel appear- 
ance, this material has a number of 
advantages Since the individual 
plastics beads are integial paits of 
the fabric backing, they won’t chip 
or drop off and are sufficiently close 
togethei so that dnt can’t gathei 



Plastics molded through cloth 


between them. Moreovci , there is no 
lacing between the cubes to sod or 
break. The plastics surface is color - 
fast and the material is flexible, light 
m weight, and capable oi withstand- 
ing rough handling 

TRAY COVERS 

Aid Inspectors When Made 

Of Transparent Plastics 

P LASTics have found a new outlet 
m the cigarette manufactunng busi- 
ness. At the factory of Stephano 
Brothers, Lucite is being used for 
tray covers in packing machines 
The advantage of plastics in this ap- 
plication is that inspectors can easily 
see through the methyl methacrylate 
sheets and spot damaged cigarettes 
before they jam the machines 

WOOD AND PLASTICS 

Combine in Mass Production 

Of Household Objects 

T he ease and grace with which 
transparent acrylics combine with 
other materials is not the only point 
of difference in a new line of house- 
hold accessories just introduced by 
the Plastics Manufacturing Com- 
pany. These include trays, waste- 
baskets, and magazine stands — to 
mention but a few — designed by 
Sundberg and Ferar, industrial de- 
signers who developed these items 
so that they could be mass pro- 
duced on machines formerly de- 
voted to the manufacture of blown 
acrylic and molded phenolic air- 
craft parts. The object was to turn 
out the articles in the assembly- 
line manner with a minimum of 
plant retooling. 

The designers also envisioned the 


production of acccssoiies that would 
lit any interior deeoiation 01 color 
scheme This they succeeded in do- 
ing, partly because of the adapta- 
bility of transparent actylic sheet 
and paitly because of the many dif- 
terent colored woods they employ 
Sometimes maple is selected; again, 
mahogany or blond wood is em- 
ployed. 

The serving tray and waste paper 
basket aie typical of this new line. 
Acrylic sheets can be formed i cad- 
lly into complicated shapes, but con- 
tainers like the waste basket aie 
achieved m wood only after pains- 
taking machine and hand woik It 
was logical, then, to make the 
cuived sections of tiansparent plas- 
tics and the base and straight sides 
of wood. 

The acrylic matenai ariives at 
the plant in long sheets to be cut 
and shaped on a special high speed 
tool. The plastics cut-out is then 
heated to approximately 240 de- 
grees, Falnenhoit, and placed on a 
forming die where it cools into 
shape Since the acrylic sheet is 
heated to such a high temperature, 
it i eta i ns its shape indefinitely even 
should the* ai tide be placed near a 
radiator as it well might be in the 
home 1 Mastics cement is used to at- 
tach the Plexiglas or Lucite parts 
to the wood This eliminates un- 



Examplcs of possible combinations of 
plastics and wood Curved-end serving 
tray (above) and wastebasket (below) 



sightly fastenings that often mar an 
otherwise attractive design. When 
a frosted effect is desired in a piece 
of acrylic to enhance its decorative 
charm, the transparent plastics is, 
run lightly over a high speed tooll 
which has been developed specially' 
for this purpose. 
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Electronic Inspection 


Visible Quality Curves Traced on Cathode-Ray Tube Screens Provide 
Inspection and Testing Equipment that Eliminates the Human Factor. 
Increased Reliability in Precision Mechanical and Electrical Units 
May be Obtained by Applying Proved Methods of Electronic Checking 

By VIN ZELUFF 

Associate Editor, Electronics 


W hen the exacting demands of 
the battle- front called for an 
unvarying quality m the finished 
products, lefinements m existing 
testing and inspection techniques 
became mandatory The percentages 
of rejects encountered when many 
firms first undertook military pro- 
duction were staggering and engi- 
neers soon looked to electronics for 
methods of speeding up such inspec- 
tion, making it moie efficient and as 
automatic as possible. Although 
there are a great many applications 
of electronics to inspection and test- 
ing, representative examples can be 
selected which have the broadest 
implications to future production. 

Telephone handset receivers, 
loudspeakers, and miciophones re- 
quite the best m inspection methods 



Operating rates of machine tools, or 
other rapid-moving equipment, may be 
readily checked with an adaptation of 
this electronic gun-fire rate tester 

because they have performance 
specifications with comparatively 
narrow tolerance limits. This makes 
it necessary to check the perform- 
ance of each unit produced. 

An electronic tester, developed by 
Great American Industries, Inc., 
that produces the output-us-fre- 
quency curve of these units on a 
cathode-ray tube screen, is the most 
practical solution to this particular 
production testing problem The 
■sound-producing devices are ener- 
gized by a signal produced by a 
variable -frequency generator, so 
that the testing sound changes grad- 


ually from a low hum, through the 
entire audio range, to a high-pitched 
squeal. A crystal microphone serves 
as the artificial ear that listens to 
these sounds. The microphone out- 
put is amplified and made to move 
the electron beam of the cathode- 
ray tube vertically on the screen 
by an amount that is proportional 
to loudness, while a mechanical 
linkage sweeps the beam hori- 
zontally in propoition to frequency. 
The result is the response curve of 
the instrument under test, traced as 
a glowing curve on the screen. ' 

For tests of microphones — sound 
pick-up devices — the procedure is 
reversed, with the generator feeding 
a loudspeaker that sei ves as an arti- 
ficial sound source having known 


characteristics, while the test micro- 
phone is arranged to listen to the 
sounds. Curves obtained m this way 
tell how well the microphone picks 
up sounds. 

By shading all parts of the 
cathode-ray tube screen above and 
below two curves that represent 
peimissible limits, even unskilled 
operators can tell at a glance 
whether a unit passes its test For 
good units, the entire response curve 
will be visible, while for bad units 
a part or all of the electronically 
traced curve will be hidden behind 
the shaded areas. 

This electronic curve tracer has 
withstood the rough handling of 
assembly-line usage for a period of 
over five yeais while testing well 



An electronic balancer, combined with a stroboscopic light to measure speed 
of rotation, detects the amount and location of unbalance in a rotating part 
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Telephone handset receiver, in tester's left hand, Plastics and rubber materials undergo a high-speed 

is tested with sounds of known value Its response wea then-resistance, test in this machine Ten times 

curve is electronically reproduced on the cathode- faster than nature, the device uses electronically 

ray tube screen within the funnel-like light shield actuated inslxumcnts for "spot" production checks 


over a million units, thus certifying 
the ability of even complex elec- 
tronic equipment to take punish- 
ment in a factory. Other quality 
control applications for which it is 
suited include production testing of 
radio receivers, hearing aids, phono- 
graph amplifiers, dictating and 
transcribing machines, magnetic 
wire recorders, and a host of addi- 
tional acoustical devices 

CRACKS IN METALS — Determina- 
tion of the quality of a metal prod- 
uct has frequently been a laborious 
process where it has been neces- 
sary to rely on fatigue tests and the 
study of micro -sections of samples. 
Such procedure is slow, costly, and 
conducive to waste m production. 
A new solution to the problem of 
high speed production testing for 
cracks in metal wire, tubing, and 
bars is based on the electrical char- 
acteristics of • the metal under test. 
A compact electronic instrument has 
been designed for this purpose by 
Salford Electrical Instruments, Ltd., 
a subsidiary of, General Electric 
Company, Ltd., of England. In this 
instrument, a coil is arranged in an 
electronic oscillator circuit so that it 
induces eddy currents in the test 
sample at right angles to its axis. 
Then, if the frequency is such that 
the current penetration is deeper 
than the deepest crack, the effect 
will be to provide a short-circuited 
turn and an effective variable re- 
sistance in the coil, which will act 
like the secondary of a transformer 
transfering its load to the primary. 
If the oscillator frequency is now 
measured, using a crack-free sample 
to act as a short-circuited turn, the 
frequency will be found to change 
because of the change in the oscil- 
lator inductance when a crack in 


the piece under test enteis the field 
of the coil. 

A portion of the oscillator voltage 
is passed through filter circuits and 
an indicating instrument so that «& 
variation in frequency, caused by a 
crack, has the effect of causing a 
large variation in output voltage as; 
shown on a meter To avoid 1 worker 
fatigue and to insure against missing 
short flicks of the meter pointer, a 
neon lamp flashes at the same time. 

The fact that cracks are rarely 
uniform in depth for more than & 
fraction of an inch, or may be full 
of oxide, has not been found to af- 
fect the operation of the instrument 
seriously. The instrument gives in- 
dications of cracks from 0.0005 to* 
0.25 inch deep. The lower limit is. 
set, not by the apparatus, but by 
the surface condition of the sample. 
Material from 0.125 to 0.5 inch and’ 
from 0 5 to 6.0 inches in diameter 
respectively can be tested in twot 
standard instruments. 

To make the operation entirely 
automatic, a relay m the anode cir- 
cuit of one electronic tube operates 
a small compressed-air paint 
sprayer, which marks the faulty 
material over the crack. The relay 
closes when the neon lamp flashes. 

BALANCE TESTING — Production 
line testing of tiny parts that rotate 
at high speed, and must therefore 
be accurately balanced, is another 
job where electronic tubes far out- 
shine the human senses. 

In the electronic balance-tester 
developed by Gyro-Balance Corpo- 
ration, the rotor to be tested and 
corrected is mounted on a seismi- 
cally suspended platform where it 
is brought up to speed and held 
there by means of a compressed- 
air-driven turbine wheel Its speed 


is measured by a phototube tachom- 
eter that watches a black spot on 
the rotating system and counts elec- 
tronically the number of times the 
spot revolves per minute The re- 
volving rotor is supported in a ligid 
frame which is deflected no more 
than a few millionths of an inch 
even at the highest unbalance pos- 
sible. Unbalance forces are trans- 
mitted to load-sensitive capsules in- 
corporating quartz-crystal disks and 
there are translated into piezoelec- 
tric voltages. Amplified through 
suitable electronic circuits, these 
voltages appear on the screen of a 
cathode-ray tube as curves telling 
the location and amount of unbal- 
ance m ounce- inches or in the 
depth of a drilled or milled hole 
neccessary for correction. 

Milling cutters or other correction 1 
tools can be mounted directly on 
the balancing platform so that the 
rotor can be corrected and then re- 
checked without being removed 1 
from the equipment. 

Stroboscopic light was useful in 
the exact balancing of rotating parts, 
m the Nor den bomb-sight where 1 
tolerances were kept within 20 mil- 
lionths of an inch. Timed light 
flashes permitted precise determina- 
tion of rotating speeds and visual 1 
study of unbalance during labora- 
tory tests. 

Gas-filled electron tubes called 
“strobotrons,” have been developed 
recently by Sylvania Electric Prod- 
ucts, Inc., for use as sources of 
stroboscopic light. They can pro- 
duce up to 240 flashes per second, 
which is fast enough to give stop- 
motion effects for continuous visual 
inspection of moving textiles and 
printing from high-speed rotary 
presses, precise timing of cams,, 
shafts, fly-wheels, gears, pulleys, fan 
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blades, spindles, and shuttles, and 
many other rotating or reciprocating 
parts The tubes also permit visual 
study of a complete operation by 
ci eating stop, reverse, or slow mo- 
tion which may be photographed foi 
permanent record. The frequency 
of flashing can be readily controlled 
and calibrated over wide limits 

ELECTRONIC "WEATHER" - In a 
technique developed at Wright Field 
during the war, accelerated weather- 
ing is applied to plastics and rubber 
materials foi spot checks on the 
quality of production, with results 
being measured by photoelectric 
equipment The weatherometer 
simulates the conditions of ram and 
sunlight by providing a treatment 
of two hours of wetting, two hours 
of irradiation, two more hours of 
wetting, and 18 hours of irradia- 
tion continued through 10 cycles or 
240 hours. 

The weathering conditions are 
provided by two infra-red lamps for 
heat, ultra-violet lamps for irradia- 
tion, and a sprmkler for wetting 
Three sunlight lamps are used for 
the ultra-violet source because a 
flaming arc was found to cause radio 
interference. The likely changes m 
the physical condition of the samples 
after testing are crazing, discoloia- 
tion, blooming, and warping. 

A wire rack is fitted inside the 
cabinet so that the sample matenal 
is centered at a point where watei 
spray, light rays, and an air current 
from a blower meet 

In the photoelectric weathering 
equipment, the light source is a six- 
volt automobile-type bulb mounted 
m front of a reflector A Weston 
Photiomc cell with a Viscor filter 
is connected to a microammeter A 
variable resistor is used to adjust 
the light intensity 

For test samples, strips of cellulose 
m ti ate material 0125 inch m thick- 
ness were subjected to the weather- 
ometer cycle and to outdoor ex- 
posure The amount of discoloration 
was measured on exposed samples 
each day by light transmission 
methods. The test samples were then 
cleaned of dust and grease and used 
as calibration standards. The ac- 
celeration factor of the instrument 
was found to be about ten times that 
of outdoor exposure. 

OPERATING RATE — In industrial 
plants it is often desirable to have 
a direct indication of the rate at 
which a punch press, printing press, 
or other machine is operating. An 
instrument developed during the 
war for checking the rate of fire of 
machine guns can he used without 
change for applications like these 
if the action being monitored is in 


the tango of 600 to 900 movements 
pei minute The only attachment re- 
quired on the machine is a simple 
switch that operates once for each 
movement to be counted For highei 
or lower rates, the circuit can read- 
ily be modified and a new meter 
scale calibration obtained 

Other possible mdustnal applica- 
tions include monitoring of life tests 
and acceptance tests of electromag- 
netic devices such as relays and 
solenoid valves. 

The rate- of- fire indicator was de- 
veloped at the San Diego Naval Air 
Station to fill the need for an in- 
strument which could he used where 
testing operations require a large 
number of measurements to be made 
rapidly. The instrument consists es- 
sentially of an electronic counter, 
an electronic timer, a vacuum-tube 
voltmeter, and a voltage-regulated 
power supply. 

The mechanical switch unit is 
clamped to the top cover, directly 
over the belt-feed slide assembly of 
a .50-caliber machine gun. The re- 
ciprocating action of the slide mecha- 
nism actuates a Micro- Switch to 
initiate generation of a saw-tooth 
voltage pulse each time a round of 
ammunition is fired Firing the gun 


m 

SKEW CORRECTION 

Becomes Automatic When 

Phototubes Are Used 

In the textile industry, a beam of 
light from exciter-lamp and photo- 
tube scanning units counts the num- 
ber of weft threads at each side of 
a continuously moving web of cloth, 
compares them to detect skew, and 
provides impulses by which auto- 
matic correction is made. The con- 
trols, made by General Electric 
Company, are used m conjunction 
with weft-straightening equipment 
made by Windsor and Jerauld Man- 
ufacturing Company. 

When weft threads are askew, a 
light spot at one side of the cloth 
strip intercepts more threads than 
does one at the opposite side For 
skew in the opposite direction, the 
opposite situation prevails. The elec- 
tronic phototubes and their ampli- 
fiers are located in cylindrical hous- 
ings mounted above the moving 
cloth, where they receive impulses 
at the frequency of the passing 
threads. These are equal if the weft 
is straight, but unequal m case of a 
skew. 

The outputs of the amplifiers are 
fed to a frequency-sensitive circuit 
m which a voltage output is pro- 
duced proportional to the magnitude 


thus generates a senes of periodic 
saw-tooth wave forms These pulses 
trxggei the counter circuit The tim- 
ing is controlled by the counter in 
such a manner as to start and stop 
the timing action according to the 
time required to fire 17 lounds. This 
time interval is thus a direct meas- 
uie of the rate of fire. A timing 
capacitor is charged foi the exact 
duration of the counting period, and 
the resulting potential is measured 
by a delayed vacuum-tube volt- 
meter which is calibrated to read m 
rounds per minute. Any number of 
rounds between 17 and 32 can be 
fired but only the first 17 are counted 
and timed 

Actually, electronic devices have 
been applied to inspection and test- 
ing problems m so many ways that 
discussion of them all is impossible. 
However, it should be noted that 
speed and accuracy are the two out- 
standing characteristics common to 
the majonty of electronic installa- 
tions. Whenever a job anses where 
high speeds or extreme accuracy 
requirements make manual or 
mechanical controls unsatisfactory, 
there is always an excellent pos- 
sibility of applying electronic equip- 
ment. 


® $ 


and also the direction of the skew. 
This voltage is used to control the 
operation of a straightening motor 
through the action of suitable elec- 
tron tubes without mechanical con- 
tactors being used m the gear. 

METAL-TO-GLASS 

Seal Produced by 

Electronic Means 

The metal contact that makes elec- 
trical connection to the coating in- 
side the bulb wall in several types 
of cathode-ray tubes is sealed into 
the glass by electronic heating. 

The technique consists of placing 
the bulb on a fixture that holds a 
small chrome-iron cup against the 
inside wall. The cup is placed in the 
field of a one-turn coil supplied with 
radio-frequency power from, an 
electronic generator and heated un- 
til it drops through the glass, leav- 
ing a hole. The contact is then 
placed in the hole and likewise 
heated until the surrounding glass 
flows and seals to the metal Anneal- 
ing of the glass removes strains set 
up during the operation 

With the new technique, devel- 
oped by EGA Victor Division of 
RCA, the whole process takes about 
half the time required by the gas- 
flame method formerly employed. 
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Amino Acids: In Quantity 


Now Produced in Industrial Quantities, Life-Saving Protein Nutrition- 
al Elements Provide Medical Science with a New Weapon. Chemical 
Technology Removes Amino Acids from the Test-Tube Stage by Break- 
ing Down Food Proteins with Acids, Alkalies, or Enzymes 


By HOWARD C. E. JOHNSON, Ph.D. 

Chemical Editor, Chemical IndusUies 


A mino acids, rivaling vitamins 
m their importance to life 
and health, are the foundation of 
a new phase of chemical industry. 
Ever-increasing quantities of these 
protein “building blocks” arc re- 
quired as scientists unveil the many 
secrets of the role amino acids play 
in human nutrition 
Well balanced diets contain all of 
the amino acids in quantities suffi- 
cient for health, but such conditions 
as severe burns, surgery, starvation, 
ulcers, and wounds that fail to heal 
properly may call for excess amino 
acids in an easily digestible form. 

The extent of industrial growth 
in the production of amino acids is 
apparent when it is realized that ten 
years ago no amino acids were pro- 
duced commercially, within the last 
few months, tons of the life-giving 
substances were flown to Europe to 
help restore the health of the half- 


starved inhabitants of war-devas- 
tated countries. Just as sulfa drugs, 
vitamins, and penicillin have out- 
grown their test tubes, so have amino 
acids progressed far beyond the 
laboratory stage. 

Proteins are combinations of sev- 
eral of the 23 naturally occurring 
amino acids joined together by 
chemical linkages. Often proteins 
contain other components such as 
fat molecules, sugar residues, or 
phosphorous compounds in addition 
to amino acids. The arrangement 
of all of these elements is so com- 
plex that no natural protein has 
ever been duplicated by synthesis. 

The functions of the proteins 
themselves have been generally ap- 
preciated for years, but it is only 
within the past decade — since Rose’s 
discovery of threonine, one of the 
essential amino acids, in 1935 — that 
any significant progress has been 



Ammo acids must be sterile; steam autoclaves sterilize equipment and containers 


made in understanding their specific 
nature. Since the complex protein 
structures did not lend themselves 
easily to study, it was necessary to 
examine the individual “bricks” or 
amino acids of which they were 
made. As has been said, proteins 
themselves cannot be synthesized, 
but the simpler ammo acids can be, 
and, indeed, many of them are now 
commercially available. Nutritional 
studies with the pure individual 
adds have led to the conclusion that 
at least 8 of the 23 are essential to 
human life. 

PRODUCTION —For some medical 
uses a mixture of the pure synthetic 
amino acids in a suitable medium 
would be ideal. Even if enough of 
the essential acids were available, 
however — which is not the case- 
only a millionaire could afford such 
a remedy, since some of them cost 
as much as 400 dollars a pound 
Synthetic ammo acids are used foi 
fundamental reseaich, hut it is not 
practicable, even if it were possible, 
to provide them for general medic- 
inal use. 

But it is possible to prepare a 
fanly pure mixture simply by break- 
ing down a natural protein such as 
casein, the protein m milk, which 
contains all of the necessary acids, 
into its components When correctly 
piepaied, such a mixtine is suitable 
foi any of the various means of ad- 
ministering it to the patient and is 
equivalent in nutritional value to a 
pure synthetic mixtme. Moreover, it 
can be prepared for a small fraction 
of the cost of the synthetic ammo 
acids. 

During the early development of 
these products, proteins of liver, 
blood, milk, horn, hair, and several 
others were investigated as ppssible 
sources of amino acids. Today, read- 
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ily obtainable milk protein, purei 
than most natuial proteins, and con- 
taining all the essential acids, is 
generally used. 

Proteins can be broken down by 
acids, alkalies, or by enzymes. Each 
of these methods has inherent ad- 
vantages and disadvantages, and at 
least two — acid and enzymatic — aie 
used by the 25 or more manufac- 
turers who have entered the field. 

The mam disadvantage of using 
acids to break down the protein 
is that one of the essential ammo 
acids, tryptophane, is completely 
destroyed Pure tryptophane is stable 
insofar as the acid is concerned, 
but certain other chemicals present 
m natural proteins cause it to 
solidify and form a resin. Conse- 
quently, synthetic tryptophane must 
be added to the ammo acid prepara- 
tions, if they are made by the acid 
method, in order to make them com- 
plete. The advantages of the acid 
method are thought by some manu- 
facturers to outweigh this disad- 
vantage since the final ammo acids 
are purer, the acid used for the 
protein breakdown is, for all in- 
tents and purposes, completely re- 
moved; micro-organisms and f ever- 
producing substances are destroyed, 
giving a safer final product; and the 
method is simple 

Alkaline protein breakdown does 
not destroy tryptophane, but some 
of the ammo acids are altered in 
their chemical configmations m a 
manner that is tantamount to de- 
stroying half of them. 

Protein breakdown by enzymes 
(catalysts produced by living cells) 
retains the amino acids in their 
natural form, but the final product 
contains a good deal more than 
amino acids. Undigested or only 
partially digested proteins, de- 
composition products of the enzymes 
or * proteins, and non-protein frag- 
ments of the original material may 
be present Thorough purification 


Constant tests (above 
right), packaging in 
sterile rooms 
(above left), and 
rabbit reaction 
trials (right) ensure 
final quality of 
ammo acids 



is absolutely necessary, then, for 
while amino acids are perfectly 
compatible with blood proteins, 
foreign proteins in the blood lead 
to serious complications. Micro- 
organisms, moreover, are not de- 
stroyed by enzymatic digestion, and 
-the fever-producing substances can- 
not be readily removed from the 
final product. 

ACID METHOD — In the preparation 
of one commercial product, milk 
protein is treated with 20 percent 
sulfuric acid at a temperature of 
120 degrees, Centigrade, for 16 
hours. This treatment effectively 
breaks down all the proteins mto 
their component ammo acids, al- 
though the tryptophane is destroyed. 
The sulfuric acid is removed for the 
most part by slaked lime, the cal- 
cium sulfate being removed by fil- 
tration. The filtered material is then 
placed in a still to concentrate it 
and at the same time remove free 
ammonia, and the ammonia-fiee 
product is then saturated with car- 
bon dioxide, using dry ice, to re- 
move excess calcium as calcium car- 
bonate. The remaining calcium is re- 
moved, after filtration of the cal- 
cium carbonate, by the addition of 
oxalic acid to form the highly in- 


soluble calcium oxalate. A very 
small amount of calcium, to the ex- 
tent of 10 to 20 milligrams per 100 
milliliters of solution, is allowed to 
remain m order to avoid the pres- 
ence of oxalic acid The calcium 
oxalate is filtered off, and a barium 
salt is added to remove the last 
traces of sulfate. 

When this process is completed, 
all that remains to be done is to 
adjust the concentration of the solu- 
tion to 15 percent amino acids and to 
add tryptophane to the extent of 1 
percent of the total amino acid 
content. The final amino acid solu- 
tion is passed through a filter and 
packaged. 

STERILITY — It goes without saying 
that any product intended for human 
medical use must be absolutely free 
of any disease -producing organisms 

In order to render the ammo acids 
perfectly sterile, they are passed 
through a porous porcelain filter, 
the passages of which are so fine 
that all bacteria or other micro- 
organisms are held back. This is 
done in a sterile room equipped with 
ultra-violet lamps. Not less than ten 
bottles from each batch of 1000 
bottles are taken at random by in- 
spectors and sent to a bacteriological 
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Biochemists, in research laboratories like this one, synthesized ammo acids, but 
larger quantities are pioduced by chemical breakdown of natuial proteins 


control laboratory for sterility test- 
ing according to standard medical 
methods. If one or two bottles do not 
meet the test, ten more bottles are 
similarly tested. If sub-standard re- 
sults are obtained on any of these, 
the whole lot is rejected. 

In addition to sterility testing, 
each lot is tested on rabbits for 
lever-producing substances. Finally, 
samples of each lot are sent to a 
hospital for testing on man. Only 
when all these tests are passed satis- 
factorily is the lot pronounced ac- 
ceptable. 

OTHER METHODS— After weighing 
the relative merits and drawbacks 
of the three types of amino acid 
manufacture discussed here, some 
manufacturers have chosen the acid 
method. Another large manufac- 
turer has modified the procedure m 
such a way that not all of the 
tryptophane is destroyed; about half 
of it is lost, but the remainder is 


available for nutritional require- 
ments Still another manufactuier 
uses the enzymatic method with 
success. 

A different type of publication, 
still in the development stage, em- 
ploys the so-called ion-exchange 
resins. Here the protein solution is 
passed through a special type of 
synthetic resin. The ammo acids arc' 
selectively adsorbed by the resin 
and the impurities pass along and 
are discaided. The acids are then 
simply dissolved off the surface of 
the resin, giving a solution of part' 
ammo acids. 

The experience of the last few 
years, particularly with respect to 
wounds and malnutrition resulting 
from the war, has demonstrated 
conclusively that amino acid prepa- 
rations can save lives given up for 
lost; and increasing knowledge of 
their power will undoubtedly ex- 
pedite their use as standard equip- 
ment to combat death and disease. 


$ $ $ 


MOTOR FUEL 

Possibilities Found by 

Russians in Turpentine 

Turpentine is the raw material for 
“Uratol,” a new aviation gasoline 
anti-knock compound developed m 
the Ural division of the Russian 
Academy of Sciences and said to be 
twice as effective as iso-octane. 

It is also stated in the Russian 
literature that turpentine is being 
' employed to some extent as a regu- 
lar motor fuel for trucks, tractors, 
and other motorized equipment used 
in the lumber industry, although at 
present its principal function in this 
role appears to be starting engines 
which operate on producer gas. 

The use of turpentine as a -motor 
fuel, one authority states, is attended 
with difficulties — particularly acid- 


ity and gum formation; and larger 
carburetor jets are necessary be- 
cause turpentine is more viscous 
than gasoline. The fuel-air mixture, 
moreover, must be preheated to 140 
degrees, Fahrenheit. Another author 
contends, however, that Soviet- 
made tractor engines designed for 
gasoline require no change to bum 
turpentine. 

The study of turpentine utilization 
as a motor fuel is still in progress, 
and such processes as cracking are 
being investigated. 

DURABLE BAGS 
Proved by Trip 
Over Niagara Falls 

W ar-time developments in high 
wet strength imparted to paper by 
resins were given dramatic proof in 


recent lesi in which the new 
paper bags weie dumped into the 
Niagara River and laler recovered 
intact aftei chopping over the Falls 
The bags weie heavy-duty, multi- 
wall .slapping conlamors and they 
weie loaded with 50 pounds of Hour 
each Alter seven and a half bouts’ 
immersion and the hazards of pass- 
ing through the rapids, the Falls, 
and the Whirlpool, the bags weie 
.'‘till intact and the (lour m perfect 
conch! ion 

'"CANNED HYDROGEN"’ % 

Can be Stored Indefinitely , 

Used When Needed 

Large quantities ot hydiogen weie 
needed during the war for inflating 
meteoi ologieal balloons, but it often 
was not feasible to ti ansport heavy 
cylinders of the gas through jungles 
or over lough ionam. To meet this 
need, “canned hydrogen” was de- 
veloped in the form of cannistcrs 
of calcium hydride, which reacts 
with water to produce the hydrogen 
gas. 

Vai ions sized tins of the giayish- 
whlte material will deliver fiom 6 to 



Calcium Hydride 
Charges 



Above: Two sizes of "canned hydro- 
gen" containers and the generator. 
Below: One industrial use of the gas 



24 cubic feet of the gas simply by 
punching holes m the container, sub- 
merging it in water, and collecting 
the hydrogen m a rubbei balloon 
which acts as a simple gasometer 
The unopened tins may be preserved 
indefinitely. 

Tons of the hydride were made for 
military use, and now it is avail- 
able to all who need a convenient 
source of hydrogen- gas that can be 
kept on stockroom shelves. The 
chemical can also be obtained in 
bulk for use in acetylene generators 
to produce hydrogen. Here, the cal- 
cium hydride is used to produce 
hydrogen exactly as carbide would 
be to generate acetylene. 
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Progressive helicopter designs, such as the PV-2 — 10 passengers and 110 miles 
per hour— bring fast local service and short inter-city air hauls nearer reality 


Helicopters in Civil Aviation 


Will the Helicopter Find Immediate Application in Civil Aviation and 
Industry; or Will Engineering Limitations, Landing Area Problems, and 
the High Degree of Pilot Skill Required Restrict its Utility? Present 
Indications Pomt to Wide Operational Fields When Problems are Solved 

By ALEXANDER KlEMIN 

Aeronautical Consultant Research Associate, 

Daniel Guggenheim School of Aeionautics, New Yoik Umveishv 


I NTEREST in the helicopter is gen- 
* eral, but the American public is 
particularly anxious to know how 
soon, and in what manner, the versa- 
tile helicopter will be put into ser- 
vice in civil aviation. These ques- 
tions are difficult to answer — yet a 
broad survey of the helicopter’s 
characteristics and its applications 
should provide a reasonable esti- 
mate of the immediate future of ro- 
tary-wing aircraft. 

Although the helicopter’s per- 
formance is improving more rapidly 
than did the performance of early 
airplanes, Igor Sikorsky, the emi- 
nent rotary-wing aircraft designer, 
advises that it is likely to remain a 
short range, slow speed, craft that 
will never compete with the airplane 
in speed or load carrying capacity. 


But vertical flight, the helicopter’s 
special characteristic, is so attractive 
that even its present low speed and 
small load capacity can be discounted 
in some applications. There are, 
however, other limitations to com- 
mercial helicopter operation. 

LIMITATIONS — Dynamic and static 
stability, normally present in com- 
mercial airplanes, are not normal 
characteristics of a helicopter and 
the pilot, who must constantly be on 
the alert, enjoys neither a feeling 
of security nor physical or mental 
relaxation. To facilitate hovering 
and landing, the fore-part of the 
cockpit is usually equipped with a 
large transparent area to allow com- 
plete vision. But this very complete- 
ness of vision tends to create a sen- 


sation of vertigo which, associated 
with an apparent lack of structural 
protection, again increases the sense 
of insecurity Control stick shaking 
is prevalent in many types of heli- 
copters, and vibration, both on the 
ground and in high speed flight, has 
not quite been eliminated Instru- 
ment location, rather unsatisfactorily 
adapted from airplane practice, is 
apt to interfere with the pilot’s vision 
or impose a strain on his eyes. 

The conventional airplane’s thiee 
surface controls (elevator, rudder, 
and ailerons) and the throttle, con- 
trast with the helicopter’s similar 
controls plus a pitch change lever. 
Pushing the stick forward and open- 
ing the throttle, from a hovering 
condition, does not give level for- 
ward flight, as it would m a conven- 
tional airplane, hut instead, causes 
the helicopter to climb. Only by 
lowering the pitch control level can 
forward speed without climb he ob- 
tained, and this involves a difficult 
problem in control coordination for 
the pilot. When a tail rotor is em- 
ployed to offset main rotor torque, 
more power, and hence more torque, 
imparted to the mam rotor means 
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Inherently versatile, helicopters may be ideal tor police work, torest parrot, and like 
jobs. Governor Dewey, riding in an experimental Bell craft, symbolizes official interest 


that more balancing force is re- 
quired from the tail rotor. Here 
again, there is an immediate prob- 
lem in control coordination. 

While one of the prime advantages 
of thehelicopter is its ability to rise 
and^pscend vertically, the rate of 
descent with power off is so high 
that damage, if not injury, is likely 
m a truly vertical power-off land- 
ing. However, experienced helicopter 
pilots explain that power-off land- 
ings need not be straight down since 
the helicopter can descend along a 
slanted glide -like path in a manner 
similar to an autogiro. Just before 
landing, the machine can be “flared” 
or forced into a nose-high attitude 
so that for an instant it will be re- 
converted into a helicopter with the 
inertia of the rotor blades substitut- 
ing for engine power This extra 
lift cushions the landing. But regard- 
less of such special techniques, these 
limitations do make the helicopter 
more difficult to operate, even 
though safer, than the airplane. Its 
use m transport work would require 
highly skilled pilots and it is doubt- 
ful whether it has yet reached a 
stage where free utilization by the 
general public is feasible. 

PROGRESS — Limitations notwith- 
standing, the helicopter in principle 
should be the easiest of all aircraft 
to fly. Low visibility — and other 
weather restrictions that ground 
airplanes — apply in less force to the 
helicopter. The safety inherent in 
the ability to use small landing 
areas and the convenience of mid- 
air stops and hovering should, with 
technical progress, make the heli- 
copter easier to fly and adaptable to 
a wide range of purposes. 

Improved landing gears with un- 
usually long shock travels are 
promised to make vertical landings 
safer, while designers report that 
the cockpit will be improved with a 
line of visual reference to eliminate 
the vertigo. Structural strength at 
the nose of the cockpit will be made 
available without loss of vision 
Throttle and pitch lever will be 
suitably synchronized so that the 
pilot will have one less control to 
think of, or, more likely, a governor 
will take care of the pitch while the 
pilot will control the throttle manu- 
ally. The stabilizing tail rotor, with 
its attendant difficulties, may be sup- 
planted by other rotor configura- 
tions such as the tandem, the side 
by side, or the coaxial type. With the 
latter, two rotors, one above the 
other, turn on a single shaft, thus 
avoiding the asymetrical forces of 
the tail rotor. Helicopter stability in 
forward flight will be improved by 
suitable aerodynamic design and, in 
hovering or vertical ascent, by the 
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use of either an inertia stabilizer, 
of the type already used successfully 
on the Bell helicopter, or an auto- 
matic-pilot type stabilizer with a 
gyroscopic indicator similar to that 
used in the airplane. 

Difficulties in learning to fly a 
helicopter may exist for the airplane 
pilot who is apt to ti cat the “whirli- 
gig” with contempt and is impatient 
of learning a new technique. But a 
reasonably well coordinated man 
who is not an airplane pilot should 
be able to fly a helicopter after just 
a few hours training. 

COMMERCIAL USE — Experienced 
rotary-wing aircraft men have re- 
cently recommended to the Civil 
Aeronautics Administration that 
helicopters be permitted to fly at 
low altitudes, under conditions of 
poor visibility, and that navigation 
by “natural guides” such as rail- 
roads, highways, rivers, and so on, 
should be allowed. Thus there is 
every indication that the helicopter 
will fear fog, darkness, gusts, and 
snow, much less than other aircraft 
and will continue to operate when 
all other aircraft are grounded. 

Moreover, applications to the Civil 
Aeronautics Administration for op- 
erations between cities that are not 
far apart, and from the centers of 
cities to local airports, have been 
numerous, and eventually such craft 
as the PV-2 helicopter, built by the 
PV Engineering Forpm, will make 
these operations practical. The PV- 
2, a tandem machine with a one man 
crew and a ten passenger capacity, 
has one rotor placed far behind and 
above the other. This disposition of 
rotors gives ample room for the 
passengers and reduces aerodynamic 


interference due to downwash, since 
the rear rotor is above the front 
rotor. Because the passengers are 
located at the center of gravity, the 
PV-2 helicopter can fly lightly or 
heavily loaded without the trim 01 
balance being overly distiubed. The 
cruising speed of such a craft, when 
powered with a 450-horsepower 
engine, is estimated at 11 0 miles per 
hour. The maximum vertical rate of 
climb is 700 feet a minute with a 
maximum rate of climb on an in- 
clined path of 1000 feet per minute. 
It is a curious fact, supported by all 
aerodynamic theories, that a heli- 
copter will climb faster on an in- 
clined path than when going straight 
up. 

Mr. Frank Piasecki, President of 
the PV Engineering Forum, and 
Harry Pack, computed the cost of 
a typical operation between the 
heart of New York City and the air- 
port at Idlewild as 5.19 cents per 
seat mile. A twelve minute trip to 
Idlewild, with all due allowances, 
would cost $1.75 per passenger — 
somewhat higher than the fare 
charged by an airport limousine or 
bus, but one which would be en- 
tirely reasonable in view of the com- 
fort and speed that could be offered 

There is one difficulty which has 
to be faced: where in the heart of 
most cities could a helicopter air- 
port or terminal be located? Artist’s 
conceptions of roof-top helicopter 
airports are found in many publica- 
tions, and such airports are quite 
possible in the sense that there will 
be no structural difficulties in tak- 
ing up landing shocks on the roof 
or in providing ramps, elevators, ad- 
ministrative offices, and parking 
space for the rotary-wing machines 
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themselves- But experienced pilots 
foxesee other problems m the gusts 
created by the man-made canyons 
of large cities, and they dread the 
hazards to the machine itself and to 
the occupants of adjoining office 
buildings It has been suggested that 
roof-top landings be made on plat- 
forms built over two adjacent piers 
or like structures when the rela- 
tively undisturbed surroundings of 
a waterfront are available to a city. 

There are some interesting studies 
yet to be made in the design of roof- 
top airports" studies in aerody- 
namics, m the streamlining of the 
terminal itself, and perhaps m the 
streamlining of the adjoining build- 
ings! 

OTHER USES — But if there is some 
uncertainty regarding roof-top ter- 
minals and short-haul transporta- 
tion, there seems to be no uncer- 
tainty regarding the immediate em- 
ployment of the helicopter m other 
industrial and commercial applica- 
tions. Although the helicopter will 
be burdened with the cost of trans- 
mission, clutch, over-ridmg devices, 
and so on — a four- or five-place 
machine will cost $25,000 rather than 
$5000 — for certain uses these costs 
will be secondary, provided the re- 
sults can be achieved. During the 
wai helicopters flew 30,000 hours on 
all kinds of missions, principally in 
ambulance and rescue work, and 
similar peace-time uses are highly 
probable Mr Sikorsky, reporting 
the use of the helicopter as an in- 
strument of pest control, says: “In- 
secticide released under the heli- 
copter rotor disk is driven down- 
wards among foliage which is so 
agitated that the undersides of the 
leaves, the stems, and the stalks can 
be reached by the chemical.” 

Governor Thomas A Dewey, who 
recently made a flight m a Bell Air- 
craft machine, said that the machine 
would be most useful m rescue 
woik by the state police and in 
fighting forest fires. Helicoptei 
builders suggest that the “whirli- 
gigs” may also be used for crop 
dusting, pipe line patrol, suburban 
ambulance service, department store 
rural deliveries, geological surveys, 
mining work where the terrain 
makes access difficult, and m the 
laying of wires and cable. 

FUTURE — Predictions of the heli- 
copter’s immediate future are diffi- 
cult, but the following points seem 
fairly well established: 

1. The opportunities for industrial 
application of the helicopter have 
been partially explored. By the end 
of 1946 or early m 1947, when one 
or two manufacturers have secured 
certificates from the CAA, taken out 


some of the “bugs” that still remain, 
and achieved some degree of pro- 
duction, they will be filling orders 
for machines for industrial purposes 
2. An excellent maiket is indi- 
cated for short-haul work In the 
hands of well tiamed personnel, with 
adequate capital, such operations 
should be economically feasible and 
probably more immune to weather 
than airplane operation The prob- 
lem of city landings remains to be 
attacked m a serious spirit. 

3 It will take more time for the 
helicopter to become a family or 
private flying machine High prices 
and certain difficulties m operations 
must disappear before the predic- 
tions of optimistic writers can be 
fulfilled Yet, eventually, the heli- 
copter should be unexcelled for pri- 
vate flying. 

® ® 

FASTEST TRANSPORT 
Will Cruise at Over 
400 Miles an Hour 

Q uilder of the P-47 Thunderbolts, 
Republic Aviation Corporation 
claims that their new transport 
model, the Rainbow RC-2, will be 
the world’s fastest transport air- 
plane. The top speed will be 450 
miles an hour, and guaranteed 
cruising speed will be over 400 at an 
altitude of 40,000 feet There are a 
number of factors which allow the 
designers of the Rainbow to give 
this guarantee with confidence First 
there is the tremendous powei — 
four engines of 3250 horsepower 
each, giving a total of 13,000 horse- 
power for a gross weight of 113,250 
pounds. This is a horsepower load- 
ing of only 8 75 pounds per horse- 
power Another factor is the utiliza- 


tion of the thi us t -producing power 
of the exhaust. No longer is the ex- 
haust of the engines shot out into 
the atmosphere as just so much 
useless burned gas. It is claimed that 
the utilization of the jet adds 200 
horsepower to the effectiveness of 
each engine. 

It will be noted that there is con- 
centration of purpose on carrying a 
relatively small number of passen- 
gers and little cargo at top speed and 
m luxury. Modern styling pressur- 
ized and noise-proof cabin, complete 
dmmg facilities, lounge, ample bar, 
plane-to-shore telephone, motion 
pictures, and so on are to be part of 
the appointments. 

FLYING WIND-TUNNEL 

Tests Wing Designs 

Under Flight Conditions 

Although the wind-tunnel has 
played a vital part in aviation re- 
search and will continue to do so, 
wmd-tunnels cannot do all the ex- 
perimental work since some tests 
are best made under actual flight 
conditions. Thei efore, Lockheed 
Aircraft has converted one of its 
P-38’s, the Lightning Swordfish, 
into the world’s fastest flying wind- 
tunnel to be used for testing the 
wings of fighters and transports m 
the 500-mile-an-hour speed range 

Envelopes, or false wings, are 
mounted over the permanent wing 
structure. A series of static tubes 
ananged behind each envelope, and 
pressure distribution holes in the 
envelope surface, connect, respec- 
tively, with drag and lift measuring 
instruments in the cockpit Various 
blower and suction slots m the false 
wing are employed to investigate 
boundary layer control problems 
All test instrument readings are re- 
corded by an automatic camera 



Propellers work in conjunction with jets at rear of engine nacelles 
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ENGINEERING 


Never-Ending Studies 


Time and Motion— All-Important Factors in Industrial Processes — 
Hove Been Studied for Years and Will Have to be the Subject of 
Eternally Continuing Studies. Every New Industrial Change Must be 
Geared to the Ever-Present but Never-Changing Human Being 

By EDWIN LAIRD CADY 


J ust a few weeks ago, the meth- 
ods engineer of an electrical 
products manufacturing company 
finished the six months observation 
period during which he had meas- 
ured the results of his time and mo- 
tion study in the assembly depart- 
ment, and found that labor costs per 
assembly had gone down 50 percent 
while output per man hour had gone 
up 100 percent. The superintendent 
of a continuous pouring foundry had 
just told his management board that 
an accident record which looked 
black when a new process was in- 
stalled a year ago has been reduced 
to the vanishing point by time and 
motion studies. 

Statements similar to those two 
could have been made as well in 
1896 as in 1946 and will still be 
made in 1996, Yet, strangely enough, 
these studies which keep on chang- 
ing industrial pictures are based on 
the one thing in industry which does 
not change: the speed with which 
human eyes can see with certainty 


and human muscles can work with 
comfort and safety. 

Men who make these studies with 
the gieatest success are experts m 
human nature first and in mechani- 
cal processes second. They are great 
teachers but greater co-operators 

In an electrical pioducls assembly 
department it took weeks of pains- 
taking observation to find where 
any improvements at all could be 
made. Hourly records showed that 
production fell oil during the closing 
hours of shifts, and this only could 
mean worker fatigue. But the exact 
factors causing that fatigue had to 
be isolated. 

Analysis of the work spoiled m 
those “end of shift” hours was made 


first. The first effects of tiredness, of 
taking a physical beating, are almost 
always found m those operations 
which require slightly unnatural mo- 
tions of the muscles or eyes. When 
the methods engineer knows what 
motions are causing spoiled work 
he also knows the primary sources 
of fatigue. 

The lilting of a split ferrule onto 
a glass tube and the boiling of this to 
a reflector was causing the most 
breakage. The answer was that the 
right hand of the operator became 
fatigued from handling the powered 
bolt and nut setter, and the left hand 
from holding the assembly in place. 
A change was made so the operator 
did five assemblies right-handed, 




Two men working on one weld must have their operations timed 
so they can work efficiently without mutuql interference 


When a pyrometer is thrust into molten steel at 3300 degrees# 
Fahrenheit, handling and timing by the operator must be exact 
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A precision instrument - con be slow 
or rapid to operate, the optimum 
speed is determined by means of a 
series of time and motion studies 

then three left-handed, and kept up 
this alternation. The procedure 
slowed down production in the early 
hours but raised the all day per- 
formance, And, of course, other 
spoilage-causing operations were 
tracked down until the overall speed 
was up but the fatigue was low 
In the foundry, observation 
showed that tired men had a 
tendency to carry the bowls of their 
ladles behind them instead of keep- 
ing them m sight The euie was to 
teach the men how to hold the hot 
ladle handles for better balance and 
use a handling method that would 


put the weight on their legs and rest 
their backs. This reduced the acci- 
dents; il also raised production. 

Every change in machinery, every 
new safety device, every new prod- 
uct, means new time and motion 
studies. Better equipment means 
that mechanical motions will per- 
form operations with speeds that 
human hands and eyes cannot at- 
tain; safety devices remove inhibi- 


tions and let men reach speeds that 
they had not previously dared; new 
products need new work habits 
Time and motion studies cause fac- 
tories to install better lighting, bet- 
ter conveyors, better air- condition- 
ing. To every industrial change must 
be geared the human body, which 
does not change, but that change- 
less human element is the greatest 
cause of industrial change. 


Every new moterials-handling system requires new time and motion studies. Such 
studies often result in new systems and the cycle continues to improve production 

Westinghouse photograph 



LIGHT-WEIGHT CONTEST 

Scheduled for Materials 

Suppliers in Textile Field 

Shipping of “warps” from factories 
which make layon threads and yams 
to mills which weave fabrics is m 
its “just beginning” or “infancy” 
stage right now, hut it is growing 
rapidly. And it is presenting a new 
field to makeis of lightweight metals, 
woods, and other .materials, a new 
arena for battles among the ma- 
terials which are sold on the 
strength-for-weight basis 

The warp is made up of the 
lengthwise or “strength” threads of 
a fabric, the crosswise threads 
(which are woven into the fabric by 
the shuttles) being known as the 
“woof” or the filler All the warp 
threads for a single loading of a 
loom are wound side by side on a 
mandrel which is called the beam. 
Light weight is essential to the 
beam since heavy weight means 
inertia and inertia can cause break- 
ing of threads. Therefore the sup- 
plying of materials of which the 
warping beams are to be made is a 


competitive field among makers of 
magnesium, aluminum, stainless 
steel, hydrolized or laminated woods, 
plastics, and glass 

When the warps are shipped from 
plant to plant they must be wound 
on beams to hold the threads in 
place Sometimes these beams are 
warping beams which will fit the 
machinery m the receiving plant, 
and sometimes they are special ship- 
ping beams from which the warp 
will be removed before installation 
m the loom, the shipping beams then 
being returned to the thread manu- 
facturing company. Warping beams 
also may be returned. 

A single truck load may contain 
dozens of warps. Therefore the 
weights of the beams are highly 
important in shipping costs. 

The beams also must be able to 
stand the handling methods which 
truck loaders are apt to use, and 
the shocks and stresses of transpor- 
tation. This calls for .care in struc- 
tural design as well as in the selec- 
tion of materials which can with- 
stand abuse. 

Structural strength problems can 


be still greater m patented beams 
which are made demountable or in 
separable parts to solve problems 
of transferring warps from shipping 
to warping beams and to reduce the 
shipping space needed for return 
trips. 

In addition to meeting such re- 
quirements the beam materials must 
be corrosion resistant to the ex-' 
tremely high humidities which are 
maintained in textile mills and to 
the chemicals which are found in 
some threads. 

Cotton warps also are being ship- 
ped. Altogether, this market prom- 
ises to be highly interesting to the 
makers of the materials which are 
most likely to compete for it. 

FIRE PROTECTION 
Needs Careful Study by 
Communities and Industry 

Fire departments are marking fire’ 
hydrants with color and other codes 
to show how many gallons of water ; 
per minute can be pumped from 
each hydrant at full flow. Hydrants 1 
rated at less than 500 gallons per* 
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minute leceive one marking, 500 to 
1000 a second, and 1000 or over, a 
third. 

Many an industrial plant which 
depends upon the local fire depart- 
ment for pi election may find that 
the gi owth of its community has 
exceeded that of the water supply 
and that theie would be insufficient 
water supply at the nearby hy- 
drants if the factory were to suffer 
a serious fire. This is especially true 
m towns which expanded greatly 
during the war 

The answers of fire depaitments 
to these situations are: more care- 
ful studies of water supplies and 
pressures, use of pumpers rather 
than depending upon hydiant pres- 
sures, and, in some cases, lequirmg 
the factories themselves to erect 
more adequate water tanks or to 
equip their premises with ponds. 

MACHINING SPEEDS 

Increasing Rapidly as New 

Techniques are Developed 

Arranging a thread-grinding ma- 
chine so that the diamond dressers 
automatically true up the wheel at 
predetermined cycles, then stepping 
up the spindle speed to 15,000 revo- 
lutions per minute has enabled the 
DeSoto Division of the Chrysler 
Corporation to cut in 8 minutes 
threads which formerly required 32 
minutes. 

This is only one example of what 
is going on in the redesigning of 
machine tools to take advantage of 
high spindle speed possibilities. Just 
now, this field is having the same 
kind of growing pains that bothered 
the automatic screw machine field 
m 1920 and the tungsten carbide 
field in 1930. Single problems keep 
recurring in all new applications; 
the problem most common to high 
machine speeds being that the op- 
erator does not have time to observe 
and correct tool wear before the 



Automatic wheel dressing has stepped - 
up the speed of this thread grinder 


woik is spoiled. Consequently these 
functions must be accomplished by 
automatic mechanisms built into the 
machine. 

When a few more techniques of 
automatic control have been worked 
out, speeds will go much higher 
Thus, m the forseeable future ma- 
chines of the kind shown here will 
work at more than 100,000 revolu- 
tions per minute. 

FINE THREADS 

Now Produced 
By Stamping 

Stamping has now joined cutting, 
rolling, and extruding as a method 
for producing fine threads to pre- 
cision tolerances. 

SET-UP WELDING 
Handles Difficult 
Machining Problems 

T he casual way in which accurate 
electrical welding can be handled 
today is illustrated by the rejoining 
by welding of saws after they have 
been separated for inside contoui 



A s»aw-welding mechanism is mounted 
as part of this production band saw 


sawing; this rejoining being done 
by self-contained welding mecha- 
nisms which are mounted as parts 
of the sawing machines. 

There are many other tool and 
guide parts which must be set up on 
machine tools under circumstances 
which make it difficult to use bolts, 
screws, clamps, magnetic plates, or 
any other of the more common set- 
up devices. Use of welding to han- 
dle such problems is quite new at 
the present but will become familiar 
within the next few years. 

EJECTION MECHANISMS 
Aid in Eliminating 
Production Troubles 

Problems of materials handling 
and even of product assembling are 
being solved by better machine tool 
ejection mechanisms. 

In the example of a high speed 
automatic Bliss press in the plant 



Correctly stacked armatuic lamina- 
tions arc delivered by tube ar left 


ot the Owen Dyneto Corporation, 
armature laminations aic turned 
out at the comparatively high rate 
of 220 per minute and yet they come 
out of the ejection tube shown at 
the left of the picture conectly 
stacked. 

FASTER HEATING 

Possible When Thermostats 

Are Adequate 

When Ihennoslats are (puck acting 
and adequate, more electricity can 
be fed to heating (dements, larger 
gas flames can be used, heat soiucos 
of higher Btu capabilities can be 
employed. The higher capability 
heat sources heat up the work more 
rapidly, bring it to working tem- 
perature more quickly, restoie tem- 
peratures as Etu’s are lost to the 
work faster. The heat balance is one 
of more heat units available to the 
work, kept in check by quick acting 
and durable thermostats. 

Soldering irons are using this 
principle. They reach working tem- 
perature in 90 seconds after being 
plugged in, maintain the tempera- 
ture needed by the kinds of metals 
being soldered and by the structural 
shapes of the work and by the types 
of solder, and they do not over-heat. 

ZINC COATS 

Protect Wire , Solder 

Better Than Tin 

K4etals coated with copper or with 
tin for easy soldering are an old 
story. During the war the supply of 
tin became short and threatens to 
remain short for the first several 
years of peace. The problem, then, 
was to find a tin substitute. 

Wire makers turned to alloys of 
zinc. And zinc coatings for wire 
have been developed to the point 
where they have two to three times 
the rust resistance of the old tin 
coatings, are excellent lubricants, 
and even stand up well in severe 
acid or gas fumes. They solder better 
than the tin. 
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HIGHWAY TRANSPORTATI 


The Public And The Engineer 

Realism, Not Ivory-Tower Gadgetry, Keynotes the Thinking of Soccess- 
fy| Automotive Designers. Economic Trends, Production Problems, and 
Public Tastes Sometimes Outweigh Engineering Considerations; While 
Research In Apparently Unrelated Fields Answers Baffling Questions 


By LESLIE PEAT 


W henever a group of automo- 
tive engineers gets together 
in discussion of the car of the fu- 
ture, you can count on several 
realistic suggestions that the broader 
phases of the industry’s economics 
and other non-engineering factors 
may be more important than techni- 
cal design considerations The day 
of rugged isolationism^ in engineer- 
ing is about done for, despite con- 
siderable current pressure support- 
ing the philosophy of specialization. 

The meshing of the industrial 
gears required to produce automo- 
biles, trucks, and buses in this 
country is something wondeiful to 
behold. One of the larger corpora- 


mdustiy at least, that he must keep 
up with mass-production manufac- 
turing developments if he is to suc- 
ceed as an engineer. And he is rid- 
ing for a hard fall unless he also 
keeps up with competitive develop- 
ments and knows in a general way 
what is being done in at least some 
fields of heretofore unrelated re- 
search. 

Inventors of gadgets, revolutionary 
powerplants, and vehicles alike feel 
that they have no time for “ex- 
traneous” mental activity. The 
automotive engineer, if he is a man 
of experience, tempers his hopes 
for his brain child with an under- 
standing of the complex mecha- 


Separated by 21 
years of automotive 
progress, 

the Model "T" Ford 
(left) and the 
Model "A" (below) show 
how public's tastes 
influenced the 
designers 


msm of the end product, and fre- 
quently he will further temper his 
aspirations with some consideration 
of public acceptance, ease of repair 
and maintenance, and check his de- 
sign with production engineers with 
a view to modifications that will 
permit ease of manufacture. 

More and more vehicle engineers 
are learning more and more about 
fleet operation, yet important spokes- 
men of the automotive engineering 
fraternity openly declare that the 
designer knows too little about the 
use to which his product is going to 
be put. In the early days it was 
relatively easy to keep track of cus- 
tomers’ complaints, and to get a 
measure of prospective customers’ 
needs. Buyer and designer would sit 
down together and work out the 
design to the satisfaction of the 
former, and with some degree of 
certainty that the latter could and 
would produce it. The late Alex- 
ander Winton used to tell of some 
of these sessions in the early days 
of his career, and he recounted with 
gusto the sound ideas that he got in 
that manner. 

Obviously, customer research and 



tions reports that it buys materials, 
parts, and services from more than 
10,000 American firms. These in- 
clude, of course: rail, water, high- 
way, and air transportation; con- 
sulting engineering talent; attor- 
neys not on the corporation’s pay- 
roll; architects and industrial engi- 
neers; and the plethora of skills, 
buildings, and equipment needed m 
the complex structure of a single 
company. 

The realistic engineer knows that 
a wild- cat strike, a war, or a de- 
pression will throw the entire manu- 
facturing structure out of gear. Ex- 
cept in his role of a citizen, such 
impacts are beyond his control. But 
he has learned, in the automotive 
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public opinion surveys must suffice 
in these days of millions of users 
and potential users o£ products pro- 
duced in large volume. But the de- 
sign engineer most likely to suc- 
ceed is the man who is adept in 
adopting good ideas and who suc- 
cessfully applies them to his own 
design, 

EXPERIMENTAL ERA— Taken be- 
cause of its clarity, the history of 
the Ford Motor Company delineates 
the pattern of growth in the indus- 
try from the standpoint of coordi- 
nating design with production tech- 
niques. This pattern is just as true 
with the other older companies, 
such as Studebaker, Packard, 
White, and Mack, as well as the 
older component and parts com- 
panies. 

The first published description of 
a Ford car, with photographs, was a 
single seater, with high, buggy type 
wheels, tiller steering, and an open 
flywheel on the engine just aft of 
the seat. It was a horseless-carriage 
with a bicycle acetylene lamp for a 
headlight, born m a small brick 
blacksmith shop. The Ford outgiew 
its buggy look through a series of 
models up to 1907 when it had be- 
come a six in the model “K” version, 
with the four-cylinder models “R” 
and “S.” This was the era of 
mechanical experimentation, and 
sounding out public tastes in motor 
cars. 

In the meantime other manufac- 
turers were experimenting day and 
night, taking the pulse of public 
opinion. Some specialized in large, 
hand-made, expensive vehicles 
Other firms concentrated on small 
cars for the low price bracket. But 
all of the cars of that period showed 
clearly that advances had to be made 
m metal working techniques before 
prices could be reduced. Fenders 
and hoods had riveted seams. Body 
panels were produced on metal 
bending brakes. Only the expensive 


cars boasted of running boards, 
while for years the carriage step 
sufficed. Expensive cars had surrey 
tops, with fringe and all the trim- 
mings, and were the pride of the 
carriage builders who ventured into 
the new and unexplored field of 
the horseless-carnage. 

FIRST MASS PRODUCTION— Then, 
beginning m 1908, came the era oi 
the famous model “T”, with its jokes, 
with its leputation for getting there 
and back home again, and with the 
wedding of the interests of the de- 
signers and the men in the shop 
The beginnings of mass production 
in that era made the Fold a vehicle 
of universal transportation, a fact 
its maker advertised in every land 
where streets were at least dirt 
loads, and where towns were con- 
nected with roadways a little better 
than cow paths — sometimes. 

The pioblem paramount m that 
period was to make a sturdier car 
at less cost. Factories were small, 
and designers and shop foremen 
called each other by nicknames 
Simplification m design was the 
watchword and it became a ciedo. 
Many a designer was lold by his 
boss: “That looks all light, Son, but 
ask Joe m the shop if he can make 
it — and for how much.” 

Thus the production engineer 
emerged as the wonder boy of an 
era of American industiy, and the 


designer found out all he could 
about how products weie made if 
he remained on the pay i oil With 
the name of Henry Ford, l ho names 
of William S Knudsen, Charles E 
Sorenson, Waltei P. Chrysler, K. T 
Keller — and a host of others — 
emerged in newspapers and became 
a part of America’s vocabulary 
More and better jobs were provided 
through the techniques developed 
by these men despite the detractors 
who loudly protested that a mecha- 
nized age would reduce wages, cut 
employment, and decimate the 
American standard of living 

Because no vehicle is completely 
manufactured by the maker, but is 
assembled from a vast mclustiy oi 
more than 3500 companies supplying 
fabricated material^ parts, com- 
ponent sub-assemblies, chemicals, 
paint, tires, and other supplies, 
eveiy participating manufacluior or 
supplier cither had to get on the 
correct side of the mass-production 
philosophy or go out of the auto- 
mobile industry altogether. They, 
and the vehicle manufacturers, 
stimulated the machine tool indus- 
try to produce ineioasingly faster 
machine 4 tools and presses with 
automatic features. 

The basic elements of mass pro- 
duction depended on obtaining parts 
built of the correct materials and 
finished to dimensions sot by the 
producer of the end product I)i- 



AH steel body design, incorporating o rugged underlying structure (above), 
and emphasizing (below) clean, eye- pleasing, exterior contours, allows the 
automobile designer great license and represents many years of experiments 



mensional toleiances had to be- 
come an inviolate rule so that in- 
terchangeability could become a 
fact. The day of the file and hand 
fitting of parts was doomed as the 
glimmerings of a mass-pt eduction 
economy were brightening the in- 
dustrial horizon while war clouds 
were gathering in 1913 and 19M. 

A case m point was the produc- 
tion program of the Liberty engine 
of World War I. The planners of the 
project envisioned many American 
machine shops working on parts, 
which would be shipped to a few 
large engine plants for assembly, 
test, and shipment to Europe. To 
achieve this laudable goal, dimen- 
sional tolerances had to be held to 
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Advancements in 
sheet-metal working 
techniques were 
apparent in 

the curved body-panels 
and fenders of 
the first Chrysler car 


a minimum But too few shops had stieamlmmg came along as soon as 

the machine tools or the know-how the machine tool industry, the steel 

to hold parts they built to sufficient- mills, and the welding experts had 

ly close tolerances to finish the developed presses, proper types of 

program. Some factoiies, which steel, and fabricating improvements 

were large enough to build the parts to turn the blue prints into a ve- 

themselvcs, produced the engine hide. Giant presses dwarfed then* 

satisfactorily, although the pro- predecessors as the development of 

jected goal was never met the Fisher all-steel body came along 

Deep drawing of low carbon steel 
MODERN TECHNIQUES — The was an “impossibility” that took 
third impoitant automotive design time and money to lick. A numbei 
and production era may be said to of steel mills actually constructed 
have begun m 1924 with the intro- new continuous sheet and strip 
duction of the first Chrysler. By that rolling plants where but a short 
time, manufacturing techniques had time before the tall corn grew. Mil- 
caught up with the designers' lions of dollars were invested to 
dreams. Streamline styling was pos- rehabilitate existing plants to pre- 
side on a mass-production scale duce miles of wide, mirror -like steel 
^because enough experience had sheets. One of the ramifications in- 
been gained m sheet metal pressing volved m producing the designers’ 
and stamping to produce the re- dreams was an intense research m 
quirecl cmves This period also falls the deep drawing qualities of low 
loughly m the third era of the Ford, carbon steels m steel mill metal- 
with the introduction of the model lurgical laboratories, and another was 
“A” in 1929 and closing with cessa- a remarkable achievement in butt 
tion of production on the eve of welding the thin sheets; a project 
World War II to which fabricators and resistance 

It was in this period that color welding equipment manufacturers 
was introduced and the highways made notable contributions, 
glistened with colorful low-priced 

cars. Again, the stylists had to wait FUTURE CARS — It is against this 
for the chemist to produce a finish background, and the telescoping of 
which could be applied at a low several decades of manufacturing 
cost. The vast amount of research developments and materials re- 
in synthetic resins and even irides- searches during the recent war, that 
cent finishes containing ground the inventor must place his ideas 
fish scales, i esulted m a resplen- and the designer his prospective 
dency of automobiles and trucks product. The development, manu- 
which were beyond the fondest facture, and merchandising of a 
dreams of the veteran natural var- product as simple as an improved 
nish finishers insofar as low cost fountain pen is a project of major 
and peimanency were concerned. dimensions these days, as compared 
Such men as Alfred P. Sloan had with the pioneering era which made 
a hard time to get their associates the name Waterman a household 
to believe that the man-on-the- word. 

street and Mr. Average Motorist It appears that the post-war era 
would prefer a colored car to a of the American automotive indus- 
black one With the color finishes try will have plenty of room for 
came rainbows of upholstery hues, sound, ingenious engineering think- 
chromium plated gi files and hard- ing. Many an older idea, long since 
ware; metal trim reflected the sun’s discarded because materials research 
rays from coast to coast. The magic and manufacturing developments 
of chemistry made all this possible, were not ready, will be dusted off 
and the designer who failed to grasp and adapted to improve the auto- 
this opportunity and seek more ac- mobiles of tomorrow. Competition 
ceptable color combinations to in- m ideas will be keener because the 
trigue customers, missed an im- nation and the world is more “sci- 
portant boat, ence conscious” than ever before 

The buying public clamored for in the history of mankind. But in 
more. So the stylist’s version of view of the structure of our in- 
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dustrial economy, the engineer who 
achieves success will be the man or 
woman who realizes that the days 
of the chaste and isolated ivory 
tower of engineering are gone, and 
whether he likes it or not, the engi- 
neer must widen his viewpoint to 
include economic and industrial 
factors that may have heretofore 
appeared to have been none of his 
business 


® $ $ 

FLYING CARS 

Require Radical 

Changes in Design 

F urther development of the idea 
of a hybrid flying automobile is m 
its test stage by the Stout Research 
Division of Consolidated Vultee 
Aircraft Corporation. Although the 
present version is designed chiefly 
as an airplane and secondarily as an 
automobile, some of the engineers 
working on the project hope to im- 
prove the suspension for greater 
roadability. In the air and on the 
road, it is driven with a pusher pro- 
pellor, recalling the earlier days of 
aircraft design 

A feature of this version of the 
Stout Skycar is the wing design 
which eliminates the need for ail- 
erons, rudder, and elevators 

PLASTICS WINDOWS 

Seen as Possibilities in 

Automotive Vehicles 

^Automotive engineers and plastics 
experts are exploring the possibili- 
ties of transparent plastics for glaz- 
ing automobiles. The Safety Code 
for Safety Glass, developed several 
years ago by the American Stand- 
ards Association, has become the 
basic document for state regulations 
Advent of transparent plastics, some 
engineers believe, may result in ad- 
ditions to the ASA code, or may 
require a new code covering the 
new materials. 

Automotive engineers have asked 
plastics specialists to compile the 
physical properties of various mate- 
rials, which they will study with s 
view to making recommendations 
to the prospective use of some oi 
these plastics in automobile and bu5 
windows. 

According to current opinion, none 
of the plastics materials will bc- 
suitable for windshields, due to the 
abrasive effects of windshield wipers 
The plastics experts have indicated 
however, that a number of improve- 
ments in the materials are looming 
on the horizon. 
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IN OTHER FIELDS 


Conducted by The Staff 


Industrial Usss Of Atomic Energy 


Wall Future Automobiles, Trains, and Ships be Powered by the Often 
Mentioned "Spoonful" of Materia! that can be Converted Into Useful 
Energy by Atomic Fission? Size of Power Plant, Economics of Power 
Source, and Other Factors, Enter the Picture 

By LEONARD L KATZ IN 


re-war prospectuses of the 
■ benefits to be expected of atom- 
ic power included automobiles with 
power supplies built in for the life 
of the machine or, alternatively, 
“power pills” good for at least 2000 
miles of travel Small black boxes 
were envisioned to supply power to 
light, heat, and air-condition the 
city home, or to furnish all the 
power needed on the farm. Similar 
black boxes were to power airplanes 
which would then circumnavigate 
the globe without stopping or might 
even make tups to the moon. Coal- 
mining was to be a relic of the past, 
and prosperity was to be the lot of 
all. 

On August 6, 1945, came the offi- 
cial announcement that the “Atomic 


One pound of U-235 = 11,400,- 
000 kilowatt-hours = 1500 tons of 
coal = 250,000 gallons of fuel oil = 
80,000,000 cubic feet of artificial 
gas = 40,000,00 cubic feet of nat- 
ural gas. 


Age” was actually here. It then be- 
came necessary to retrace our steps 
and to re-evaluate our judgment on 
the future. 

EINSTEIN FIRST — Since 1905, when 
Albert Einstein first formulated the 
equivalence of mass and energy, 
scientific imagination has been busily 
exploring the possibilities of ob- 
taining practically unlimited supplies 
of energy from the transformation 
of small amounts of common mate- 
rials. The discovery of nuclear trans- 
mutation reactions by Rutherford, in 
1919, indicated one possible means 
of causing this interconversion. It 
was found that in many nuclear 
transformations a net loss of mass 
occurs, which is equivalent to the 
amount of energy released in the 

i 74 


transformation. This source of 
nuclear or “atomic” energy has been 
investigated extensively but has 
been found to be of no practical sig- 
nificance because of the small scale 
on which transformations could be 
accomplished. Only a few atoms 
could be metamorphosed at a time 
In many cases, the bombarding par- 
ticles necessary to accomplish these 
transformations could be produced 
only with the expenditure of very 
considerably larger amounts of 
energy. 

In 1938, the experiments of Hahn 
and Strassmann in Berlin proved 
that the so-called “trans uranic ele- 
ments” produced by Fermi, in 1934, 
upon bombardment of uranium and 
thorium with neutrons, were actually 
radioactive isotopes of elements from 
the middle of the periodic table. 
This indicated that the reaction oc- 
curring was a totally new one; 
namely, fission of the uranium or 
thorium nucleus into large particles. 
Further physical investigations 
showed that energy was released in 
this process corresponding to about 
200,000,000 electron volts (about 
0.00032 ergs) per fission. This amount 
of energy, corresponding to conver- 
sion of approximately one quarter 
mass unit per atom, is the largest 
single nuclear reaction energy 
known. For comparison, the heat 
of combustion of a molecule of TNT 
is only about 35 electron volts. 

Further investigations showed that 
the disintegration process releases, 
in addition to the fission fragments, 
from one to four neutrons. The pos- 
sibilities are thus present for a chain 
reaction, in which the fission of one 
uranium nucleus by a neutron gives 
rise to more neutrons, which in turn 
may be absorbed by other uranium 
nuclei to give a self-propagating 
chain of energy release. This repre- 
sents the first type of nuclear re- 
action found that justified considera- 


EDITOR'5 NOTE* The accompanying article 
was prepared at the suggestion of the 
"Atomic Scientists of Chicago/' one of the 
groups which collaborated in the construc- 
tion of the atomic bombs In the text is given 
a calm and dispassionate evaluation of the 
probabilities of future uses of atomic power, 
as viewed by men of science closely asso- 
ciated with current developments Every ef- 
fort has been made to free this discussion 
from the hair-trigger sensationalism that 
has been attached to the subject since the 
first atomic bomb fell on Japan on August 
6, 1945 


lion as a practical source of energy 
from the mterconversion of mass 
and energy. 

U-235 AND U-238 — The further dis- 
covery was made that it was the 
scarce isotope of uranium, U-235, 
present to about 0 7 percent in nat- 
ural uranium, which was the one 
readily undergoing fission. It was 
realized that isolation of this isotope 
would solve most of the problems 
involved in devising a cham-react- 
ing unit, but it was equally evident 
that the separation of heavy iso- 
topes with such a small difference in 
mass could be extremely difficult, 
and that such a separation on a large 
scale would be a major undertaking 
The use of natural uranium itself 
was an intriguing possibility, but the 
problems introduced by the rela- 
tively inert abundant isotope, U-238, 
made it uncertain whether a chain- 
reaction could be achieved using 
unseparated uranium. 

It was vaguely recognized by a 
number of workers that the use of 
some slowing- down material to keep 
the neutrons in the vicinity of the 
uranium, and to take advantage of 
the increased capture reaction of 
the U-235 with slow neutrons, would 
be helpful. At this point, war-time 
security curtains were dropped on 
the discussion of atomic energy and 
on the work underway on its devel- 
opment. 

With the partial lifting of the 
secrecy curtain again in August, 
1945, it was revealed not only that 
U-235 had been separated from the 
common isotope, U-238, and could 
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be used to give an explosive chain- 
reaction, but that the problem had 
been solved of obtaining a chain re- 
action with unseparated, natural 
uranium. A few comments may be 
made on the basic principles of the 
chain reaction thus revealed 
It is typical of all known chain- 
reacting fission systems that there is 
a minimum or “critical” size below 
which they will not function. This 
critical size is influenced by the 
shape of the structure, and by its 
composition — that is, whether it is 
pure U-235, or U-235 mixed with 
U-238 and/or other substances. (In 
the discussion from here on one may 
read plutomum-239 — the new syn- 
thetic isotope, which is similar in 
many of its properties to U-235 — in- 
stead of U-235 ) The physical pic- 
ture for this is rather simple. To 
maintain a chain reaction, a portion 
of the neutrons given off in fission 
must be recaptured by U-235 atoms 
to give at least an equal number of 
“second generation” fissions. The 
neutrons are given off in all direc- 
tions, and may be lost by leakage 
from the structure. If the volume- 
to-surface ratio is high enough, the 
neutron loss through leakage is be- 
low the critical amount, and the 
chain reaction may maintain itself. 
In older to help keep this surface 
leakage down m non-explosive ap- 


"Atomic power plants , . . most be 
reserved for the special purposes for 
which other types of power are not so 
well suited/' 


plications, a “slowmg-down” medi- 
um or “moderator” (graphite, 
beryllium, heavy water) is used to 
keep the neutrons in the vicinity 
of the uranium. This m turn lowers 
the critical amount of uranium to 
be used, compared to that when no 
moderator is used. 

ABSORPTION OF NEUTRONS— In 
addition to the loss of neutions 
through external leakage, some may 
be lost through what may be called 
“internal leakage ” This is the ab- 
sorption of neutrons m the chain - 
reacting structure m such fashion 
that fission does not occur. One such 
loss is by absorption m the modera- 
tor, another is by absorption in the 
U-238 (if present), and a third is 
by an occasional absorption m the 
U-235 which does not lead to fission. 
A fourth source of loss is in chemi- 
cal impurities m the uranium which 
may absorb disproportionate num- 
bers of neutrons. It is readily seen 
that if these “internal leaks” are 
high enough, the chain-reacting 
condition will not be reached even 


with a structuie of infinite size. In 
non- explosive uses of the chain re- 
action, advantage of this behavior 
is taken to control the structure. 
Highly absorbing strips of cadmium 
or boron steel are inserted to the 
point that only one neutron per fis- 
sion is left to give another fission. 
In this fashion, a steady power level 
may be maintained. 

From this extremely brief descrip- 
tion one outstandmg fact emerges: 
It is not proper to think in terms 
of a power source of a gram or a 
fraction of a gram of U-235. No mat- 
ter whether one wants much power 
or little power, the same irreduce- 
able minimum of U-235 must be 
used. From the official Smyth Re- 
port on atomic energy for military 
purposes it is learned that the criti- 
cal amount for pure U-235 is some- 
where between two pounds and 220 
pounds for an explosive reaction. 
If use is made of one of the modera- 
tors mentioned earlier, 'the critical 
amount of uranium may be expected 
to be somewhat less than for the 
metal alone. For unseparated urani- 
um, it is necessary to multiply the 
critical values by a factor of 140, 
the ratio of the weight of U-238 m 
the mixture to the weight of U-235, 
so the limits become 300 pounds and 
11 tons, respectively. This weight, 
of course, does not include the mod- 
erator. 

Any savings in uranium weight 
due to the use of a moderator are 
more than counter-balanced by the 
“poisoning” effects of neutron ab- 
soiption by the U-238. The Smyth 
Report tells that, with a graphite 
moderator, over six tons of uranium 
metal together with an unspecified 
amount of uranium oxide are needed 
to achieve the chain -reacting condi- 
tion, so the 11-ton upper limit may 
be near the truth for this moderator. 
The weight of the graphite in the 
structure could not be much less 
than this, so the minimum weight 
of a chain- reacting graphite-mod- 
erated “pile” (to give the structure 
its common name) must be taken 
as on the order of 20 tons The unit 
working with pure U-235 may be 
considerably less, but can hardly be 
less than several hundred pounds. 

RADIATION HAZARD — Another 
extremely important factor affecting 
the size of the atomic-power struc- 
ture is the radiation hazard. A 
chain-reacting pile, operating at 
even low power levels, is the source 
of tremendously intense beta-, 
gamma-, and x-radiation, in addi- 
tion to neutrons. The equivalent is 
that of many pounds and even tons 
of radium. Shielding is necessary 
and, for a high-energy pile, con- 
sists, at a minimum, of two or three 


feet of steel, or seveial times that 
amount of concrete. Such shielding 
adds to the weight and bulk of the 
pile. 

A third item which makes the pile 
a sizeable machine is the very neces- 
sary cooling system Without effi- 
cient removal of the heat generated, 
temperatures high enough to fuse 
the structure of the pile would be 


"Not only will it be impossible to 
have an indefinitely small nuclear 
power source based upon fission of 
uranium, but any such power source 
must be heavy and awkward, and 
quite dangerous. . 


readily attained, if the power level 
were designed to be more than just 
a few wafts. 

Summarizing these points, it be- 
comes clear that not only will it be 
impossible to have an indefinitely 
small nuclear power source based 
upon fission of uranium, but any 
such power source must be heavy 
and awkward, and quite dangerous 
m case of mishap of one sort or an- 
other. These points of themselves 
rule out the pre-war dreams of the 
automobile with the life-time power- 
supply built in, or of the power pill 
which could be substituted for gaso- 
line. Any visions of individual atomic 
power units for every home or farm 
must also be abandoned, so long as 
uiamum fission is to be the source. 
Bulk and weight of the atomic 
power plant make equally illusory 
its use m airplanes for the purpose 
of eliminating the decrease of the 
useful load capacity by the fuel load 
In fact, it is questionable whether 
any conveyance should carry such a 
dangerous type of power-plant 
Railroad engines certainly do not 
need it, being adequately driven by 
the usual heat engine, electricity, or 
the mercury vapor turbine. It might 
perhaps be a moot question whether 
an atomic power plant would prove 
useful on a seagoing vessel. This 
would depend primarily upon the 
extent to which increases m useful 
cargo space at the present time are 
limited by required increases in the 
propelling mechanisms It has been 
estimated that fuel costs are only 12 
percent of the operating costs of a 
17, 000 -ton liner. 

In a negative fashion, perhaps, it 
has been indicated that the possible 
use of atomic power plants is at 
present best restricted to stationary, 
high-power units. An idea of the 
possibilities of the pile in this direc- 
tion may be gained in rough fashion 
by comparing the size of Mussel 
Shoals, Boulder Dam, or Grand 
Coulee, with, say, a big- city power 
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substation Although perhaps not 
piecisc, this comparison gives an 
idea of the comparative magnitude 
of the physical installations in- 
volved for million kilowatt power 
outputs through water power and 
uranium fission, respectively. Be- 
sides the lesser physical size of the 
atomic power installation, there are 
the advantages of its independence 
of large and constant sources of 
flowing water, a condition which 
automatically determines the loca- 
tion of water-power plants. 

ATOMIC POWER INDEPENDENCE 
One of the biggest virtues of an 
atomic energy power plant is its es- 
sential independence not only of 
natural restrictions, such as water- 
courses, but of laige fuel supplies 


"It is questionoble whether any 
conveyance should carry such a 
dangerous type of power plant." 


and of the large-scale transportation 
these make necessary. As will be 
pointed out, the energy output of a 
pound of U-235 is about that of 1500 
tons of coal. The relative transpor- 
tation problems need no further 
elaboration. This freedom from the 
demands of large-scale supply makes 
possible exploitation of the values 
inherent in building power installa- 
tions close to the sites where they 
will be most useful, diminishing 
power distribution costs in some 
cases, and perhaps, in others, open- 
ing up to development many regions 
which are rich in natural resources 
but which otherwise might not be 
readily tapped. It therefore becomes 
necessary to consider the economic 
aspects pf atomic power develop- 
ment. 

A pound of uranium- 235, com- 
pletely consumed by fission, will 
give a total of some 11,400,000 kilo- 
watt-hours of energy. This is rough- 
ly equivalent to half a day of opera- 
tion at a power level of one million 
kilowatts, a power level that Pro- 
fessor Robert Oppenheimer has said 
he believes commercially attainable 
within five years time. It must be 
pointed out that this figure for 
energy release by fission is some 
0.1 percent of the total energy- 
equivalent of the mass involved, 
because only about one quarter of 
a mass unit is consumed in the fis- 
sion process, out of a total of 236* 
units (235 plus the neutron) .. 
Equivalent amounts of energy are 
released by combustion of roughly 
1500 tons of coal, 250,000 gallons of 
fuel oil or gasoline, 80,000,000 cubic 
feet of artificial gas or 40,000,000 
cubic feet of natural gas. 


By making the possibly incorrect 
assumption that the U-235 is con- 
sumed with the same efficiency as 
are the combustion fuels with which 
it is being compared, and assuming 
that its efficiency of conversion to 
electrical energy is the same (see 
below), we may obtain the follow- 
ing rough comparisons In order to 
compete with bituminous coal at $5 
a ton (approximately the 1942 
wholesale average), a pound of U- 
235 must cost not more than $7500. 
To compete with fuel oil at three 
cents a gallon, it must again be as 
low as $7500. Competition with 15 
cent gasoline is effective at $39,000 
a pound. To compete with artificial 
gas costing fifty cents a thousand 
•cubic feet it may still cost $39,000 a 
pound, while natural gas at the same 
price would demand a competitive 
pi ice of about $20,000 a pound. Pres- 
ent information docs not allow esti- 
mation of the cost of pure isotope 
U-235 m routine mass production; 
the government figures released on 
the costs of the atomic bomb projects 
give no indication of this. It may 
therefore be better to consider the 
-cost of unseparated natural uranium, 
which may be readily used in some 
kinds of piles. 

URANIUM COST — The pre-war 
market price of uranium, in the 
form of the nitrate, was about $7 
per pound of element. Uranium 
metal, which was a rarity before the 


"No matter whether one wants 
much power or little power, the same 
irreduceable minimum of U-235 must 
be used " 


war, and which the Smyth Report 
indicates is necessary in especially 
pure form for pile operation, may be 
•several times more expensive. Using, 
for a round number, an arbitrary 
$20 per pound as the cost of metal 
ready for the pile, and remembering 
that 140 pounds of uranium are 
needed for one pound of U-235, the 
apparent cost of a pound of U-235 
is perhaps on the order of $2800. 
'This does not include any additional 
•cost of processing, nor allow for 
plant installation costs. However, 
the Smyth Report indicates that part 
•of the U-235 consumed in the pile 
is replaced by plutonium-239 which 
is formed from U-238 following 
•capture of a neutron. The formation 
•of the fissile plutonium isotope acts, 
to raise effectively the "fuel value” 
•of the uranium by indirectly con- 
suming part of the U-238. It is 
guesswork to estimate the extent of 
this effect without more information, 
but it is not impossible that the ef- 


fective amount of U-235 is thus 
doubled or oven trebled Operating 
in the opposite direction, ot course, 
are unknown factors dot cm mined bv 
operations oi conditions peculiar to 
the pile. The extent of influence of 
these factors can not be estimated 
without Anther information 

FAVORABLE COMPETITION — On 
the basis of the discussion so far, 
U-235 would appear to be a power 
source capable of competing quite 
favorably with the conventional 
coal and peti oleum fuels. It is neces- 
sary to indicate, however, that the 
largest factor m costs of power de- 
livered to the consumer is that of 
distribution costs, and the costs of 
the manufacture itself are usually 
estimated as only 15 to 20 percent 
of the total Thus even a marked de- 
crease m the cost of production of 
power would not necessarily result 
m a proportionate decrease m the 
cost of power distributed to the con- 
sumer. 

It is important Author to consider 
•the total fuel consumption of the 
United States Thus, m 1942, accord- 
ing to the publications of the Bureau 
cl Mines, appioximateiy 640,000,000 
ions of coal were mined and con- 
sumed On the basis of 1500 tons of 
•coal being equivalent to one pound 
•of U-235, this would correspond to 
a consumption of about 220 tons 
•of U-235. The production of natural 
gas for the year 1942 was 3,000,000 
million cubic feet, or the equivalent 
in energy of approximately 40 tons 
of U-235 Similar figures may be cal- 
culated for petroleum products. 
'Tui ning attention to electrical power, 
it is found that for 1942 the capacity 
•of the electrical generating plants of 
the United States was about 46, - 
000,000 kilowatts. This corresponds 
to a consumption of four pounds of 
U-235 eveiy hour or some 18 tons of 
U-235 in the course of a year. 

Published estimates of the urani- 
um in sight from the several large 
pre-war producers of this mineral 
(the United States, Czechoslovakia, 


"Any visions of individual atomic 
power units for every home or farm 
imust ... be abandoned, so long as 
uranium fission is to be the source." 


Belgian Congo, Canada, and Russia) 
indicate a total of about 20,000 tons 
of uranium readily available. About 
half of this estimated, immediately - 
foreseeable uranium is present m the 
United States and Canada. It is clear 
that even if it proved practical to 
consume more than 0.7 percent of 
the uranium in fission, the long- 
time importance of uranium as a 
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NOW! MAKE YOUR OWN 
BINOCULARS! 

Complete Set of 
LENSES and PRISMS 
from Navy’s 
7 x 50 Model 

Save Up 
To $150 00! 



Here's an unusual opportunity to scenic a flue 
set ot Binoculais at a tiemendous saving 
ot money Build them yourself with all of the 
very same optics (no metal parts) contained m 
the Navy’s 7 Power Glasses . the Binoculars 
which received such wide acclaim during the wat 
Depending on your choice, you may buy a perfect 
set of Lenses and Prisms for the Binocular 
construction job, or a set of seconds (exactly 
the same units, but Lenses are uneeinented and 
have slight impel tections) If, however, you wish to 
construct a Monocular (% a Binocular) you may do 
so, choosing either peifect components or seconds The 
Monocular sets compnse % quantities of the same 
optics requiied for the Binocular The full Binoculat 
set compuses the following.- 2 Cemented Achromatic 
Lye Piece Lenses, 17.5 mm diam; 2 Eve Field 
Lenses, 4 Porio Prisms, 2 Cemented Achromatic 
Objective Lenses, diam 52 mins Complete assembh 
directions included 

Stock #5X02— Perfect Binocular Set. $25 00 Postpaid 
Stock #5103 — Perfect Monoeulai Set. $12 50 Postpaid 
Stock #5105 — Seconds for Binoculars $11 00 Postpaid 
Stock #5104 — Seconds for Monocular. $ 5 50 Postpaid 
OPTICS FROM 4-POWER PANORAMIC TELESCOPE 
— Excellent condition Consists of Objective Prism, 
Dove Prism, Achromatic Objective Lens, Amici Root 
Pri*m, Eye Lens Set ( .a $60 00 value) 

Stock #5016-5 $6 00 Postpaid 

TELESCOPE EYE PIECE SET— Consists of peifect 
Eve Lens Ret from a Govt Telescope Diam 1 inch 
Focal Length 1 inch 

Stock #6144-S . $1 00 Postpa d 

ALL THE LENSES YOU NEED TO 

MAKE YOUR OWN TELESCOPE! 

ALL ARE ACHROMATIC LENSES 

GALILEAN TYPE— -Simplest to make but has nanow 
t leld of tnw 

Stock #5018-$ 1 Powei Telescope .$1 25 Postpaid 
Stork #5004-$ — 

Small 2 Power Po< ket Scope $100 Postpaid 
TERRESTRIAL TYPE — Have much wirici Field ot 
\ii‘W than Galilean Type 

Stork #5007 -S—1 L Powei Telescope $3 20 Postpaid 

Stock #500S-S — -20 Power Telescope 3 45 Postpaid 

PRISM TELESCOPES — U-es Pi ism instead of Lenses 
to Elect Image and aie much shortei than Teitestu.il 
T'pc Ha\e wide held of view 
Stock #5010-S — 6 Power Telescope $3 00 Postpaid 

Stock #5011-$ — 11 Powei Telescope.. 3 25 Postpaid 

Stock #5012-S — 20 Power Telescope 7 25 Postpaid 

REMARKABLE VALUE! 

$141.01 WORTH OF 
PERFECT LENSES 
FOR ONLY $10 

Complete 8v stem turn Artillery Scope (5X) 

9 Lenses, low reflection coated, absolutely Pei- 
fect Diam et eis range from 11/3 inches to 
2 1/5 inches Used tor making Telescope and 
hundreds of other uses 

Stock #5019-S $10 00 Postpaid 

RAW OPTICAL GLASS — An exceptional oppor- 
tunity to secuie a large variety of optical pieces, 
both Crown and Flint glass (seconds) in vaiy- 
mg stages of processing Many prism blanks 
Stock #703-S — S lbs (Minimum 
weight) ... .. . . $5 00 Postpaid 

Stock #702-S — 1 y 2 lbs . $1.00 Postpaid 



ACHROMATIC 

LENSES 



Dm 

FL 


Stock No 

in mms 

in inms 

Price 

615S-S* 

18 

80 

$1 00 

6159-S 

23 

51 

1 25 

6161-S 

24 

48 

125 

6162-S 

25 

122 

125 

6164-S • 

2t. 

104 

SO 

6165-S 

27 

185 

100 

6166 -S 

29 

54 

125 

616S-S 

29 

-76 

125 

6169-S 

31 

] 22 

150 

6171-S 

32 

171 

1 00 

6173-S 

34 

65 

1.00 

6176-S ‘ 

38 

131 

X 00 

6177-S* 

39 

63 

1.10 

6178-S 51 

43 

189 

150 

6179-S* 

46 

78 

125 


* 1STERISKED ITEMS me uncemeuted, 
l>ii actions included with uncemented set*, 


but FREE cement and 


USES — Use these Lenses fot makmg Projecting Lenses, Low Powei 
Micioscope Objectives, collected Magnifiers, substitute enlatgmg 
Lenses, Eya -Piece Lenses, Macu.photogiaphy, Gadgets, Optical Instill- 
ments, etc , et< 


MISCELLANEOUS 

Stock No Item Puce 

2024-S — 10 Pieces Circular A-l Plate Glass (Diam 

31 mm — for making Filter) . $ 25 

3021 - S — Amici Rool Prism (3rd Giade) Each.. .25 

4009- S — Heat Absorbing Glass 4" x 5" Each . . 35 

4010- S — ■ Heat Absorbing Glass 2" x 2 " Each 10 

523-S — Six Threaded Metal Reticle Cells 25 

26 S — Fust Surface Aluminized Minoi, bum 

lW f Each . . . 25 

624 -S — Neutral Ray Filter size 4%" x 2 t 6" . 25 

3022- S — ‘Round Wedge 63 mm Diam Each* 5 00 

22-S — Inclinometer — Airciaft type Each .25 

1030-S — 2" Diam Reducing Lens Each 25 

103X-S — Perfect 6 Power Magnifier — ‘Diam 28 mm 

Each . . .25 

2043-S — JStaudaid Ciossline Reticle — Diam 20 mm 

Each .... . 50 

1034-S — Burning Glass Lens Each . 25 

(Minimum Order on Above — .$1 00) 

MICROSCOPE PROJECTING SET 

( moisting of Pnsm, Minor and Condensing Lens \<iu 
< -ai u <> the <> ns vmu Mino cope to proect s'Mte’i nil iges 
with magnification power of 10') and up aceoidmg to 
scieen distance 

Stock #1038-S. . . $2 00 Postpaid 

SPECTROSCOPE SETS 

These sets contain all Lenses and Prisms you need to make 
a Spectroscope plus FREE 13-page Instruction Booklet 
Stock #1500-S— Hand Type Spectroscope. $3.45 Postpaid 
Stock #1501-S— Laboratory Type Spectroscope 

. $6 50 Postpaid 

CLEANING BRUSH SET 

'For Lenses, Optical mstiumonts, etc Perfect quality — 12 
inch Flexible Plastic handle, hofiovv cncnlai const Range 
hom stiff to very soft 4 Brushes to set 
Stock #504-$— (Reg $6 00 value) Price $1 00 Postpaid 


ALL ITEMS FINELY giound and Pol- 
ished but Edges Slightly Chipped oi 
Other Slight Imperfections Which We 
Guaiant'ee Will Not Intel feie with 
their Use Come Neatly Packed and 
Mai Led 

YOU CAN EASILY MAKE Telescopes 
Magmfieis, Photographic Gadgets and 
Hundieds of Experiments with thes< 
Low Cost Lenses 

TO TRVNSLVLK miUimetu meJ-auemetits 25 l 
nun equals one mih 

SPECIAL IN LENS SETS 

Set #1-S — “Our Advertising Special” — 15 
Lenses for $160 Postpaid, plus 10-page alia 
booklet For copying, ULTRA CLOSE-IT 
SHOTS, nuciophotogtdpliy, expenineiilal optics 
nugiutying and fui making a two power f/lu 
Telephoto Lens, “Dummy Camei a,” Kodaclnomc 
viewer, DETACHABLE REFLEX VIEWFINDER 
for 35 mm camei as, steicostopie viewei, ground 
glass arid enlatgmg tocusmg aids, TELESCOPES 
low Powei Microscopes and foi many other uses 
NEW 50-PAGE IDEA BOOK “FUN WITH 
CHIPPED EDGE LENSES” 

Contains wide variety of ptojects and fully 
loveis the fascinating uses ot all Lenses in 
sets listed above oniv $1 00 Postpaid 
8 MM PROJECTOR CONDENSING LENSES 
Consists ot two Condensing Lenses with combined 
F L ot u inch 

Stock #4027 -S $100 Postpa. d 

16 MM PROJECTOR CONDENSING LENSES— Con- 
sists of two Condensing Louses with combined F L 
ot one inch 

Stock #4026-$ $1 00 Postpaid 

35 MM KQDACHROME PROJECTING LENS SET— 

Consists of Achiomafic Lliis tm proieefing, plus a 
Condensing Lens and piece ot Heal VI) oilnng Glass 
Ait h till returns 

Stock #4025-S $195 Postpaid 

FIRST SRFACE AULUMINIZED MIRROR FROM 
RANGE FINDER $ue 78 mms \ 94 mms , l _ 
inch thick (Mav be very slight lx snatched ) Cost 
$60 to mfff 

Stock #533 -S . $2 00 Postpaid 

BIG DOUBLE CONVEX LENS— 74 mm diam 90 mm 
FL Weighs 9 oz Made of borosiheate mown optu.d 
gla'-s Used as spotlight lens, condensing lens, et' 
Stock #1048-S $150 Postpaid 

BARGAIN IN LENS 
CLEANING TISSUE 

One learn of Lens Cleaning Tissue {480 sheets) sue 

rn" \ ii" 

Strck #704-S $1 50 Postpaid 

Save still moie, buy 2 iismu $2 50 Postpaid 

CONSTRUCT YOUR OWN 
BINOCULARS 

Hme's an amazing buy' Complete Set of petfe-d 
cemented lenses and Piisms to make a Navy 7 x 50 
Binoculm The 1 e fine unit s ate fiom a recently 
terminated Government '*eniiae1 Hill make for yni 
the same bmoenlat that would letail between $1(U 
and $190 

Stock #5102 S $25 00 Postpaid 


PRISMS 

It you mount right angle Pi ism m front of Cameia Lens 
umcra straight ahead, you can take shot to- left or 
without subject's knowledge Technique successfully used 
Pi ess Photographers 

Stock No Tvpo 
3049-S— Right Angle 
3047-S— Right Angle 

3035- S — Roof Pnsm 

3042-S— Right Angle 
3045-S— Right Angle . 

3001-S — Lens Surface 
3009-S — Porro . 

3016-S — Pentagon 
3029-S — Dove 

3036 - S — 80 Degree Roof 


and point 
tight side 
b\ famous 


Base 

Base 


Width 

Length 

Price 

69 mms 

167 mms 

$10 00 

58 mms 

103 mms 

4 00 

18 mms 

34 mms 

2 50 

,41 mms 

40 mms 

100 

70 mms 

168 mms 

8 00 

20 mms 

14 mms 

2 00 

.52 mms 

25 mms 

100 

45 mms 

22 mms 

.75 

16 mms 

65 mms 

1.25 

60 mms 

3'6 mms 

4.00 


TANK PERISCOPE 

Complete Set Mounted Components 

Raigffecl, stiong, originally constructed 
for U. S Tank Corps Consists of 2 fine 
Peiiscope Mirrors mounted in. met it 
and plastic Peifect condition Onh 
plyvy T ood body It a me is required ' n 
finish this exceptional Periscope. Fhst 
surface mirror is well protected i)\ 
glass windows Sot weighs 2% lb- 
Overall length of mount 6H". width 
3H" Would mnmallv letail at $11) 
to $50 

Stock #7Q0-S , $3 00 Complete Set Postpaid 

TWO SETS (4 UNITS') 

SPECIAL $5 r 0 Postpn </ 


Order by Set or Stock No. — Satisfaction Guaranteed — Immediate Delivery 

EDMOND SALVAGE COMPANY*’ .0. AUDUBON, NEW JERSEY 
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source of ordinary power in com- 
petition with coal, oil, and gas fuels 
would be minor. Atomic power 
plants, therefore, must be reserved 
for the special purposes for which 
other types of power are not so well 
suited, as has already been suggested 
above. 

MAINLY HEAT ENERGY — The 

question is often asked, whether 
there is any peculiarity of the energy 
released by nuclear fission which 
enables it to be more efficiently 
used than energy available from 
more familiar sources. For the pres- 
ent, at least, the answer must be 
that fission energy is mainly heat 
energy liberated through collisions 
of the extremely energetic fission 
fragments and neutrons. A rather 
minor portion of the fission energy 
is due to other radiation given oil 
m the pile. As heat energy, it is sus- 
ceptible to the classical methods of 
conversion of heat into work. 

The unique characteristic of heat 
generated by the pile is that the 
temperature which may be attained 
is limited only by the operator’s 
desire to maintain the physical 

$ (- 1 ) 

PROPULSION UNITS 

Bring Flexibility of Operation 

To Many Marine Craft 

T aking a few leaves from out- 
board-motor history, large propul- 
sion units using Diesel or gasoline 
engines have been proved in war 
action all over the world and now 
offer marine commercial operators 
a high degree of efficiency of opera- 
tion and maintenance. These op- 
erators can now have the ma- 
neuverability they have so often 
envied in small boats equipped with 
the conventional sport-type out- 
board. 

The Navy uses these units on 
“Rhino Ferries” and “Rhino Tugs,” 
and it is probable that they will be 
used in great quantities as outboards 
on small barges, scows, lighters, 
tugs, fishing smacks, dredges, pile- 
drivers, and many other work ves- 
sels, but this is by no means the 
limit of their applicability. They 
can be used on any barge or vessel 
that will allow the submersion of 
the propeller. 

One of the outstanding features 
of the “Harbormaster,” as these 
units, made by Murray and Tre- 
gurtha, are called, is the 360-degree 
propeller thrust steering. Here, for 
the first time in commercial marine 
history, operators have instant con- 
trol with power by simply turning 
the large steering wheel. This is 


characteristics of the materials of 
construction With ordinary fuels, 
the heat of reaction and rate of 
combustion set limits on the tem- 
perature which may be reached. 
In the case of the pile, the problem 
is to keep the temperature down to 
the limits set by the physical struc- 
tuie. Because of this characteristic, 
it is theoretically possible to operate 
a power cycle at such an elevated 
temperature that the efficiency of 
the conversion of heat into woik is 
gieatly increased 

In summary, it may be said, al- 
though atomic power is piobably 
cheap enough to compete with the 
common fuels as sources of energy, 
the materials are so scarce as to 
make uneconomic their random use. 
Although atomic power installations 
based on uranium fission are not 
minute, their power output for unit 
size can be disproportionately high 
when compared with other types of 
sources. The coupling of small size 
and independence of large fuel sup- 
plies or watercourses, however, 
gives the pile certain unique values 
m situations m which these charac- 
teristics are important. 

m 

possible because steering is done by 
the thrust of the propeller itself and 
the propeller can turn through a 
complete circle, thus avoiding the 
limitations of rudder steering 

Another feature is the 180-degree 
elevating mechanism. With this, the 



Heavy-duty marine propulsion unit 
with steerable propeller that can 
be tilted completely out of water 

one-man operator can angle the 
entire submerged section out and 
backward to a position directly 
overhead, if necessary for repair 
work. The elevating mechanism has 
another important function in that 
by angling the submerged section to 
say 20 or 30 degrees, or even 45 
degrees, power and steering can be 
maintained in shallow or reef-filled 


watei where the craft or vessel it- 
self will float. This ability opens 
new fields to marine commei cel- 
iac tones, plantations, towns, and 
cities which until now have not 
been “on the channel ” 

With the Harbormaster , possible 
damage to propulsion and steering 
apparatus is cut to a minimum be- 
cause of a patented shear pin. When 
an immovable submerged obstruc- 
tion is struck, this pin shears ofl, 
allowing the vertical assembly to 
i ide up and backward over the ob- 
stacle, fiee from damage and with- 
out the loss of forward motion In 
the matter of a minute or so a new 
shear* pm can be inserted while 
under way! 

Harbormaster models, both gaso- 
line and Diesel, range m power 
from 45 to 300 lioi sepower. 

PUBLIC RELATIONS 

Important to Business 

And Industrial Executives 

Tomorrow’s business and indus- 
trial executives will need to be “as 
familiar with human relations in- 
volving public attitudes and cus- 
tomer relations as yesterday they 
were experts in the field of produc- 
tion and sales,” declares Paul Gar- 
rett, vice president of General Mo- 
tors Corporation, in an article for 
the Annual Directory Issue of The 
Constructor , official publication of 
the Associated General Contractors 
of America. 

“Leaders of industry who ate 
blazing new trails in industrial man- 
agement are men of this type,” he 
explains. “And 10 years from now 
business leaders will have become 
more expeit in this new field, just 
as they have always learned to be- 
come expert m every field on which 
industrial progress depended ” 

Recent major problems of busi- 
ness have not stemmed directly 
from the traditional subdivision ol 
business at all, he continues. They 
have had to do with such things as 
taxes, labor unions, governmental 
regulations, community relation- 
ships, and so forth. These problem-, 
bear about as importantly on busi- 
ness operation today as designing, 
engineering, or production. 

“If there is any secret to success 
in building good public relations,’ 
Mr. Garrett asserts, “it is that you 
must start at home and work from 
the inside out. Good relations out- 
side grow from good relations in- 
side. If the immediate family is not 
happy and informed, those whom it 
meets on the outside will not be. To 
outsiders those who work for a 
company are the company — and 
outsiders judge the company by 
the folks in the company they know. 
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RAMSDEN OCULARS 

We are introducing a new ocular designed for astronomical and precision optical in- 
struments. This design is the result of many years of experience in the use of all 
types of optical instruments. Resolution, efficiency, and comfort are the paramount 
considerations in eyepiece design. We therefore mvite you to check the following 
design points against any existing eyepiece. 


1. Highest quality lenses produced from 
B&L optical glass, pitch lapped surfaces, 
accurately centered and edged. All surfaces 
coated with magnesium fluoride in accord- 
ance with Navy specifications to give a hard, 
datable, anti-reflection coating, increasing 
the efficiency approximately 10 percent over 
uncoated optics, and leducing glare. 

2. Recessed eyelens mount, giving greater 
comfort, particularly with shorter focal 
length oculars 

3 Milled rim to facilitate focusing by 
"wringing ” 

4. Standard size 1%" outside diameter — 
body of non-oxidizing Dural 



TYPICAL EYEPIECE 


5. All interior surfaces black anodized, pro- 
ducing a permanent, non-scaling, non-re- 
flectmg surface. 

6. Field stop in the focal plane giving sharp 
definition by limiting unwanted oblique rays 

7. Surface mount for reticules or stadia 
hairs. This surface is in the focal plane for 
the normal eye and facilitates any setup 
for angular measurement. 

8. Simple, three-piece construction to facili- 
tate cleaning the lenses. 

9. Lenses accurately spun into place with 
jigs to insure perfect, permanent centering 

10 Near surface black anodized to eliminate 
unwanted reflections from the eyelens mount 


We are supplying these quality Ramsden eye- 
pieces m the following focal lengths: IV2", 1"> 
5 /s", 3 /s" and V4". These sizes have been se- 
lected to give the greatest utility for general 
work. Note that they form a progression con- 
verging by Ms" increments. 

The price for each eyepiece is #8.00 postpaid 
in U-S.A. This is possible only through use 
of automatic screw-machine set-up and modern 


optical production techniques. We are sup- 
plying to those who purchase a full set, a hard 
wood dust-tight case for the eyepieces. 

EVERY EYEPIECE HAS 
AN UNCONDITIONAL 
MONEY BACK GUARANTEE 

Send your check or money order today, to be 
assured of prompt delivery. Do not send cash. 


BRANDON SCIENTIFIC DEVELOPMENT 

A New York Corporation 

P. 0. Box 85 Maiyerne, New York 


“The feeling that he is being 
treated well is almost as important 
to an employee as to know that he 
is being well paid. 

“Lack of attention to grievances, 
real or fancied inequalities in treat- 
ment, failure to explain whys and 
wherefores of company policies — 
these are the things that underlie 
most troubles. 

“How the employment office hires, 
what the foremen do, how the pay- 
master pays, and how the manage- 
ment conducts itself — these are the 
ABC’s m the building of harmony 
in the company family. 

“With good relations inside the 
plant, you have the base for good 
relations with the public outside. 
But you can never take those rela- 
tions for granted. Living right is not 
enough. People must know you live 
right 

“The art of public relations is in 
the art of multiplication — that is, 
the art of multiplying endlessly the 
good impressions of a company.” 

WOOD TREATMENT 

Introduces Chemicals 

Info Sap Stream 

Scientists of the United States De- 
partment of Agriculture have de- 


veloped a method by which farmers 
and other users of wood-lot trees 
can introduce chemicals into the sap 
stream of the wood to increase the 
length of service of fence posts, bean 
poles, garden stakes, and other util- 
ity poles. 

The method is neither difficult nor 
expensive to use. The fresh- cut sap- 
lings are simply allowed to stand in 
a wooden tub or trough containing 
the right amount of chemical in 
solution for a period of about six 
hours or until they have taken up 
the required amount of chemical. 

Chemicals recommended include 
chromated zinc chloride, zinc chlo- 
ride, and copper sulfate (blue- 
stone), of which the chromated zinc 
chloride is reported to be the best 
The chromated zinc chloride is twice 
as expensive as zmc chloride or cop- 
per sulfate, but it protects the wood 
longer, and is also less corrosive to 
wire staples than copper sulfate 
One pound of either of the chemi- 
cals dissolved in a half gallon of wa- 
ter will treat one cubic foot of wood 

Best results are obtained when the 
saplings are treated immediately 
after cutting. When it is not possible 
to treat them soon after cutting, or 
if the pitch oozes out of the soft 
woods, about one inch should be 


sawed from the cut end immediately 
before treating to permit the chemi- 
cal solution to enter the sap stream 
The lower branches may be removed 
for convenience m handling, but a 
few upper branches left attached 
will hasten the treating process by 
facilitating sap movement 

Many kinds of both hard- and 
soft-wood saplings or trees of a 
size easily handled can be treated 
by the sap -stream method Pine 
trees are more effectively protected 
against damage by insects and de- 
cay than are many hard-woods The 
treatment is best applied during the 
spring and summer, particularly on 
bright sunny days, when the sap 
flows most rapidly. Hardwoods can 
be treated only from early spring 
to late summer. Pine trees can 
be treated any time except dur- 
ing freezing weather. Evergreens, 
treated in winter, require about a 
day to take up the necessary amount 
of solution. 

The method of introducing chemi- 
cals into trees and poles through the 
sap stream has been known to 
scientists for years, but until recent- 
ly the method has not been practi- 
cable for use by farmers. The 
scientists warn that all of the 
recommended chemicals are poison- 
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ous and should be kept out of the 
i each of children, pets, and livestock. 
None of them should be stored in 
metal containers Because copper 
sulfate is corrosive, it must not be 
used in metal tubs or troughs. — 
Timber Topics . 

EXPLOSIVE RIVET 
Can he Set 
Without "Bucket" 

-An explosive i ivet especially 
1 adapted to meet the demands of 



Setting the new explosive rivet 


peace-time mass production meth- 
ods is the latest development in the 
explosive type of “blind” fasteners 
used extensively by the aircraft in- 
dustry during World War II. They 
are fastened in place by firing a 
small explosive charge within the 
shank of the rivet. 

Retaining basic features of previ- 
ous types, the improved design 
eliminates the necessity for close 
tolerance drilling and provides 
rivets which will accommodate a 
wide range of metal thicknesses. 
These features are in direct con- 
trast to those of the explosive rivets 
supplied to aircraft manufacturers 
where precision tolerances and a 
wide variety of lengths were re- 
quired. 

After explosive rivets are in place, 
the tip of an electrically heated 
iron is applied to the rivet heads 
Heat fires the explosive charge with- 
in approximately two seconds. The 
shank of the rivet is thus expanded 
to fill the hole completely and a 
barrel-shaped head is formed on the 
“blind” end to lock the rivet se- 
curely in place. The strength of 
these rivets is only slightly less 
than that of conventional solid 
rivets. 

These improved rivets are now 
provided in 1/8, 5/82, and 3/16 
inch diameters, the Du Pont Ex- 
plosives Department says, and will 
be produced in additional sizes. 
They are made of various materials 
including several aluminum alloys, 
brass, copper, mild steel, and Monel 

>sive rivets will be useful in 


the automotive industry for con- 
stiuction and maintenance of 
chassis, bodies, accessories, and 
parts In refrigeration — cabinet con- 
sti action for farm and home freezers, 
locker plants, commercial refrigera- 
tors — explosive uvets will be helpful 
at many points. 

They are well adapted for the 
construction of prefabricated hous- 
ing, for attaching paneling and sim- 
ilar applications. They will be suited 
to the consti action and sealing of 
air-conditioning ducts and in the 
heating and ventilating field for the 
fabrication of furnaces, stokers, and 
housings. 

LIGHTER WICKS 

Now Braided of 

Asbestos Yarn 

^A cigarette lighter wick that 
practically never requnes trimming 
or replacement is the latest thing to 
come out of the textile research 
laboratories of United States Rub- 
ber Company. 

Made of asbestos yarn, the new 
wick is tightly braided to prevent 
fraying and “blossoming” which 
frequently puts lighters out of op- 
eration, the company announced. 
A small core of glass yarn provides 
improved capillary action for proper 
deeding of fluid. 

Textile engineers developed the 
braided wick during experiments 
with Abeston, a fire-resistant fabric 
used m ironing board covers. Wicks 
were formerly twisted instead of 
braided and they had a tendency to 
unravel, producing a flickering, 
smoky flame, the researchei*s re- 
ported. 

HIGH-SPEED TIMER 

Works to 

1 /IQ, 000 Second 

How fast is pitcher Bobby Feller’s 
“fast one?” How slow is a “slow 
ball?” How many miles per hour 
does one of golfer Byron Nelson’s 
drives travel? How fast is one of 
gridder Sammy Baugh’s “bullet” 
passes? 

Long a matter for conjecture on 
the part of sporting hot-stove 
leagues, such speeds are just a few 
of many that can be clocked scien- 
tifically by the General Electric 
time interval meter, versatile elec- 
tronic device with a variety of uses 

Capable of checking extremely 
short time intervals, ranging from 
three seeonds down to 1/10, 000th 
second, the time interval meter can 
measure velocity of any moving 
body, can determine speed of a cam- 
era shutter, can check synchroniza- 
tion of flash and shutter on a cam- 


eia, and can test electrical relays, 
according to G-E electronics engi- 
neers. 

In measuring speed of a moving 
body, be it a baseball, football, golf 
ball, or even a rifle bullet, two photo 
tubes with light sources aimed on 
them are set up at a known interval 
apart directly in line of flight of the 
moving body. The light sources shin- 
ing on the photo tubes ci eate two 
beams of light. 

The meter begins timing when the 
moving body in flight breaks the 
first beam of light and ceases timing 
when the moving body breaks the 
second beam. Amount of time con- 
sumed between breaking of beams 
is indicated m milliseconds on the 
meter dial. With the distance be- 
tween beams known, the speed of 
the moving body can be computed 
accurately. 

ALUMINUM PLATES 

Reduce Weight 

in P/anos 

A piano plate of cast aluminum 
alloy, 80 pounds lighter in weight 
than the ordinary iron plate used in 
these instruments, is now in produc- 
tion. The successful development ot 
the aluminum piano plate by the 
Aluminum Company of America, 
and Winter and Company, piano 
manufacturers, was aided materially 
by a new stress coat analysis meth- 
od developed at the Massachusetts 
Institute of Technology. This meth- 
od, made commei cially available 
through the facilities of the Magna - 
flux Corporation, consists essentially 
m covering the metal with a coat- 
ing of brittle lacquer and then 
stringing the plate. The pattern 
which results when the lacquer 



The new light-weight aluminum plate 
for pianos weighs only 45 pounds as 
compared with 125 pounds for the 
older type. This reduction in weight 
makes for a more easily movable unit 
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Ingenious New 

Technical Methods 

To Help You with Your Reconversion 
Problems 



New Comparator Gage Saves Time 

— Gives 6 Inspections in One! 

Even the most inexperienced operator can obtain ac- 
curate inspection of externally threaded parts, with 
the Limitrol Comparator Gage — in many instances, 
increasing the rate of inspection as much as 400%' 
The Limitrol, proved in hundreds of war plants, 
permits 6 visual checks in one- pitch diameter, lead, 
taper, out-of-roundness, angle, and straightness Its 
use reduces inspection ana production costs, cuts 
scrap waste while increasing speeds of operation. If 
a part passes the Limitrol, it will assemble accurately. 

Graduated dials are furnished as standard equipment 
These dials are graduated in increments which ap- 
proximate .0005 inch when the magnification is 
2 50 to I, and serve as a guide in determining just 
how far over or under the limits the part might be 

Another "help on the job” is chewing gum. Chew- 
ing seems to make work go easier, time go 
faster Good chewing gum is available, but there’s 
still a shortage That’s why we at Wrigley wish we 
could make Wngley’s Spearmint now, to help in- 
crease the available supply You may be sure we 
will, just as soon as sugar restrictions are lifted 
Meanv, hile, chew any good available brand, because 
it’s the chewing that really does you good. 

You can get complete information from 
N A WoodivorthCo , Sales Division, 1300 E. Nine MileRd. 

Detioit 20, Michigan 



Hand Model used for 
”in process” gaging 



AA-5T 


cracks under tension of the piano 
strings is then analyzed. Strain 
gages and special electronic equip- 
ment ai e used to complete the 
analyses The result of these stress 
analyses led to a more economical 
and scientific distribution of the 
metal which fuither lightens total 
weight without sacrificing strength 
It was m the development of the 
aluminum plate, called Alumatone, 
that this technique of stress analy- 
sis was fn st applied to problems 
m piano construction. The alumi- 
i)um plate results m a piano that 
can be moved aiound without effort 
oi strain, the light weight of the 
instrument reduces weai and tear 
on rugs and carpets 

SANITATION 

Increased by Complete 
Destruction of Bacteria 

New germicides tried out m the 
bacteriological laboratories at the 
State Experiment Station at Geneva, 
New York, have resulted m the 
complete destruction of bacterial life 
within five minutes after exposure 
of the organisms to concentrations as 
low as one part of the germicide 
m 20,000 parts of water. 

The new materials are known 
as “quaternary ammonium com- 
pounds ” While not yet generally 
available, all data so far collected 
by the Experiment Station food bac- 
teriologists show a definite future 
for their use in sterilizing procedures 
in food processing plants. At present 
some 15 different materials are be- 
ing tested at various concentrations 
against 30 to 40 species of bacteria, 
including types known to be of im- 
portance as causes of spoilage and 
contamination in food industries 

RUBBER FACTS 
Hinge on Cost 
Plus Performance 

P resent plants will probably pro- 
duce at least 1,100,000 long tons of 
synthetic rubber m 1946. They cost 
750 million dollars to build. That is 
an investment of approximately $700 
for each ton of annual production. 
If amortized over 20 years with 3 
percent interest charged on capital 
investment, these plants would show 
a capital cost of just over four cents 
per pound of synthetic at the start, 
shading down to nothing in 20 years. 
Thus, at the projected selling price 
of the product of 16 cents per pound 
under peace-time conditions, the 
amount available for raw materials, 
repairs, overhead, and selling costs 
will start at around 12 cents per 
pound of product and increase year 
by year as the capital is written 
off. Yet, that’s only one way of cal- 


culating. But with butadiene from 
petroleum at six to seven cents 
per pound, synthetics appear com- 
petitive with natural rubber. Now, 
call m the politicians. 

Reports from experts who have re- 
cently returned from careful ex- 
amination of German synthetic rub- 
ber plants and plans, place the hur- 
riedly constructed American indus- 
try well ahead of the older German 
one in quality of product, efficiency, 
and production. 

For many important uses, rubber 
processors believe the various syn- 
thetics can never be displaced by 
plantation rubber, even at ruinous 
sacrifice prices. In other applica- 
tions, the future surely holds great 


promise for mixtures of synthetic 
and natural rubbers, also practically 
regardless of price. In still other ap- 
plications the natural product will 
hold its place, according to informed 
opinion, even though it should cost 
10 cents or so per pound more than 
its synthetic competitors — an un- 
likely situation. In the first class 
fall many uses embraced in the cate- 
gory of mechanical rubber goods 
and solvent hose. Tires seem prob- 
able members of the second class al- 
though various parts of tires for dif- 
ferent services will fall into both 
the second and third of these classes 
Side walls of balloon tires will re- 
quire natural rubber for best service. 
— The Chemical Digest. 
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New Products 

an d Processes 


DIMENSIONAL VARIATIONS 
Measured Visually 
With Snap-Gage 

F atigue and differences in the sensory 
perceptions of the operators are prac- 
tically eliminated as sources of error 
with a recently introduced visual-in- 
dicating snap-gage. Dimensional varia- 
tions are read directly m calibrations 
of .0001 inch on a dial with an 008 
inch range. 

Operation of the gage, manufactured 
by the Federal Products Corporation, 
is based on a flexible lower anvil which 
transfers the dimensional variation of 



Snap-gage substitutes vision for touch 


the workpiece to the dial indicator. 
Both anvils are tungsten carbide tipped 
and an insulating finger grip is provided 
to prevent heat transfers from the 
user’s hand. 

SILICONE VARNISH 

Gives New Advantages 

In Electrical Insulation 

A new silicone varnish known as DC 
996, enables all types of electrical shops 
to realize the new advantage of sili- 
cone insulation. Among those advan- 
tages are greater protection against 
failure due to sustained overloads; 
greatly increased service life of elec- 
trical insulation; higher permissible op- 
erating and ambient temperatures; in- 
creased protection against excessive 
moisture even after prolonged expos- 
ure to elevated temperatures; the elimi- 
nation of fire hazards resulting from 
the failure of conventional electrical 
insulation; and increased power output 
per unit weight. 

Electrical equipment wound with 
silicone insulating materials and sealed 
by impregnating with DC 996 will have 
the high order of thermal stability and 
the retention of waterproofness char- 


acteristic of silicone insulation. Silicone 
insulating materials impregnated and 
bonded with DC 993 can be cured at 
temperatures obtainable m ovens now 
used tor cuxmg organic varnishes 

Another advantage of this new sili- 
cone varnish is that electrical equip- 
ment can be baked fully assembled 
without damaging the commutators or 
the slip rmgs. 

POWERED COAL 

Made by "Puffing", 

Meets Turbine Needs 

Similar to the “puffing” of cereals, a 
new method of pulverizing and drying 
coal operates on the continuous ex- 
plosion principle, and involves no mov- 
ing parts. By simply allowing the coal 
to pass through a nozzle with steam or 
air, a high degree of pulverization is 
obtained with upper pressuies of less 
than 100 pounds per square inch, and 
with moderate steam temperatures. It 
is reported that compiessed air pro- 
duces equally effective pulverization, 
without the necessity of heating the 
air. 

The principle of the pulverizer de- 
pends on the steam or air entering the 
minute pores of the coal so that when 
the coal passes almost instantaneously 
through the nozzle — thus greatly re- 
ducing the outside pressure — the gas 
trapped in the pores expands and pow- 
ders the coal. Drying, accomplished si- 
multaneously with pulverization, re- 
sults in dry powder; fineness of pul- 
verization depends upon pressure drop 
and the ratio of gas flow to solid flow. 

The process appears to be particu- 
larly well adapted to the preparation 
of coal for burning in the open-cycle 
gas turbine. In this application, the coal 
must be put under pressure and the 
air for pulverizing would be obtained 
from an auxiliary compressor which 
would take its air from the discharge 
of the main compressor. The pulveriz- 
ing air would then serve as primary 
air to convey the pulverized coal into 
the chamber. Another application may 
be the utilization of large tonnages of 
wet coal fines which are now useless 
because their excess moisture makes it 
impossible to burn them in conven- 
tional equipment. The “coal atomizer” 
has demonstrated ability to dry and 
pulverize this material satisfactorily. 

EDGER 

Prepares Plates Quickly 
For Automatic Welding 

Substantially reducing the time re- 
quired for side edging or trimming of 
plates preparatory to their being auto- 
matically welded, a new trimmer has 


been peilected which simultaneously 
trims both side edges m one pass. 

The Thomas plate edger, made by 
Thomas Machine Manufacturing Com- 
pany, shears the material rather than 
planes it The shear cut, m addition 
lo being more lapid, results m a 
tighter, more accurate joint between 
two plates than is obtained by any other 
production method, according to the 
manufacturer Two major operational 
factors assuie this result* First, the 
plate is held perfectly flat while under 
the shear blades Thus mill wave, which 
is present m the majority of plates, is 



Shear cutting gives accurate edges 


eliminated Second, the plate is Gai- 
ned through the entile shearing cycle 
m the same lelalivc position. In con- 
sequence, finished plates arc removed 
from the machine with edges parallel 
within extremely close tolerances, ideal 
for automatic welding. 

The plate edger may bo operated by 
one man, and a high degree of skill is 
not necessary. In edging the larger 
and heavier plates, however, it is eco- 
nomical lo utilize a helper for loading 
and unloading. Tool set-up or change 
may be accomplished by the operator 
with a wrench and a simple measuring 
tool. 

TRANSPARENT ENVELOPE 

Protects Sensitive 

Precision Instruments 

P rotection and preservation of val- 
uable precision instruments, vital to 
accurate performance, is an industrial 
“must ” To insure the precise function- 
ing of delicate parts, instruments must 
be guarded from dust, lmt, fumes, and 
moisture For this reason, many makers 
and users of piecision instruments 



Flexible cover shields delicate scales 
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The Editors Recommend 


have called on the Besistoflex Corpora- 
tion to “tailot” compar cases or covers, 
which completely enclose a wide variety 
of delicate mstmments. A vmyl resm 
derivative, compar shuts out all harm- 
ful particles that might interfere with 
precise performance and preserves the 
most intricate of working parts. The 
covers, specially prepared to specifica- 
tions, retain their transparency, flexi- 
bility, and immunity to air-borne 
dangers throughout an almost unlimited 
seivice life. 

ROTARY SOLENOID 

Has Many 

Industrial Uses 

Developed and manufactured for use 
m bomb release mechanisms, a rotary 
solenoid is applicable to many controls 
m the aviation, automotive, railway, 
shipping, communication, and other 
fields where direct current is available 
Known as “Ledex,” these rotary 
solenoids are smaller m diameter than 
a man’s pocket watch and only about 
twice as thick. Proportionately, they 
deliver many times the power of con- 
ventional solenoids. When the magnet 



Solenoid is jar-proof and powerful 


is energized by an electric current, a 
torsional power of the rotating member 
in excess of four inch-pounds is pro- 
duced. 

Besides saving space due to its com- 
pactness, the Ledex solenoid meets 
government requirements of immunity 
to accidental operation through shocks 
This jar-proof feature is one of the ad- 
vantages which especially commended 
the solenoid to aircraft engineers. 

WHEEL DRESSER 

Contains Over Fhe 

Carats of Diamonds 

Just introduced by Industrial Abra- 
sives, Inc , for the metal, ceramic, plas- 
tics, glass, and related trades, a new 
dressing tool, the Super- Cut Circle 
Set, is especially designed to fulfill the 
need for a sturdy, efficient, economical 
abrasive wheel dresser that is built foi 
rugged service on jobs where fast 
dressing and long life is expected. 

Some of the features of the new 
circle set are listed as follows The 
new tool consists of only three parts, 
the circle set insert, impregnated with 
diamonds, Vs inch deep and Vs inch 
wide, the holder, and one set screw. 
The insert contains over five carats 
of specially selected diamonds, uni- 
formly distributed; m case of accident 
or abuse, only part of the tool is dam- 
aged or destroyed instead of an ex- 
pensive single point diamond. As the 


PROCEDURES IN EXPERIMENTAL PHYSICS — 
By John Strong Ph D. A wealth of useful data of 
a practical kind for the constructor, experimenter, 
and skilled craftsman. $6 80 

HIGH FREQUENCY INDUCTION HEATING — 
By Frank W Curtis. Answers many questions con- 
cerning induction heating and its utility m industrial 
processes. Thoroughly practical m scope $2.85 

TOOL MAKING — By C M. Cole . Instructions for 
making and using all kinds, from personal tools to 
arbor presses, lathes, planers, etc., m different 
metals $3 60 

TECHNIQUE OF PLYWOOD — By Charles B. 
Norris. Technical information on all phases of ply- 
wood manufacture and use, compiled for engineers, 
designers, and users of plywood. Important to 
many phases of peace-time housing and manufacturing 
problems. $2.50 

YOUR HAIR AND ITS CARE — By Oscar L. 
Levin t M.D . , and Howard T. Behrman , M.D. 
Scientific facts about hair — how to save and beautify 
it, treat infections, and so on Real facts — not a 
“cure-for- baldness”' screed $2,10 

HANDBOOK OF CHEMISTRY AND PHYSICS — 
A classic reference book recently revised and brought 
up-to-date to keep pace with recent research In- 
cludes materials on all branches of chemistry, physics, 
and allied sciences. Used in laboratories and by 
engineers throughout the country. Flexible binding 
2640 pages. $4.10. Foreign $4.50 postpaid 

ATOMIC ENERGY FOR MILITARY PURPOSES 
— A General Account of its Development Under the 
Auspices of the United States Government, 1940 1945 
The famous Smythe report, telling m relatively 
non-technical language of the developments in 
nuclear physics that lead to the manufacture of the 
atomic bomb Paper cover, $1.35; cloth $2 10 

PLASTICS — By J. H. Dubois. Third edition, 
again revised and enlarged, with two four-color 
plates. This is an important book on the whole 
general subject of plastics, plus much brand new 
material on synthetic rubber, manufacturing processes, 
and plastics moldings $4.10 

PLANNING TO BUILD — By Thomas II. 
Creighton. Answers many of the questions asked by 
prospective home builders Planning, design, and 
construction are fully covered $2 60 

EXPERIMENTAL ELECTRONICS — By Ralph 
II. Muller , R. L. Carman , and M. E. Dros. 
A solid book of eminently practical information on 
the characteristics and non communication applica- 
tions of electron tubes The text describes experi 
menta and presents results For students, radio 
engineers, communications experts, and the serious 
general reader $4.75 

THE MEANING OF RELATIVITY — By Albert 
Einstein. Second edition with added chapter de- 
scribing advances since publication of first edition 
some 25 years ago Requires knowledge of advanced 
mathematics and physics; not a popular exposition. 

$2 30 

THE MODERN GAS TURBINE — By R. Torn 
Sawyer. Fundamental treatment, yet comprehensive 
in scope, covering industrial, marine, railroad, and 
turbo-supercharger applications of the gas turbine 
Up-to-the-minute data on jet propulsion are included 

$4.10 

A PRACTICAL COURSE IN HOROLOGY — By 
Harold C. Kelly. Definite, outright, practical m 
structions on watch making, repairs, and adjustment 

$2.85 


Best Sellers 
In Science 

SLIDE RULE SIMPLIFIED — By C. O. Hams . 
How to use a slide rule, without any of the mystih 
cation that often surrounds this important tool of the 
engineer. Excellent illustrations make everything 
clear. $3.60 including a slide rule; for book alone 

$ 2.60 

MEET THE ELECTRON — By David Grimes. 
Readers who lack specialized knowledge can inform 
themselves thoroughly from this book as to what 
electronics is and what it can do in specialiml 
applications. $2.10 

MACHINERY’S HANDBOOK — 12th Edition 
“Bible of the mechanical industry ’* 1815 pages 

of latest standards, data and information required 
daily m shop and drafting room. $6.10 

MACHINE TOOL GUIDE — By Tom C. Plum, 
ridge, Roy W. Boyd , Jr., and James McKinney , 
Jr A convenient compilation of data on all types 
of machine tools, assembled m organized form for 
tool and mechanical engineers, millwrights, and 
tool equipment salesman. $7.70 

PLASTICS, PROBLEMS AND PROCESSES — By 
Mansperger and Pepper . The whole story of plas 
tics, including a resume of manufacturing processes 
and a number of thorough going chapters devoted to 
plastics uses. $3.10 

THE FUNDAMENTALS OF CHEMISTRY — By 
Monroe M. OJJner. This text introduces the reader 
to elements, electrons, acids, alkalis, and so on, and 
then covers chemistry and its relationship to every- 
day life 80 cents 

ELECTRONIC PHYSICS By Hector , Letn and 

Scon ton. A simplified text for those who desire to 
acquire a sound basis for following the advance of 
applied electronics. $3 85 

A LABORATORY MANUAL OF PLASTICS AND 
SYNTHETIC RESINS — By G. F. D’Aleho 
How to prepare many of the well-known resms and 
plastics m the laboratory. Understanding of the 
text requires a knowledge of organic chemistry 

$2 10 

FUNDAMENTALS OF OPTICAL ENGINEERING 
— By Donald II Jacobs. This new work starts 
out at the very beginning, is mainly non-mathe 
matioal, and is probably the best suited of all 
existing books as an introduction to optical design 
Author is a physicist at Bureau of Standards $5 10 

WITH THE WATCHMAKER AT THE BENCH — 
By Donald DeCarle. Simple, practical, straight 
forward instructions on the repair of timepieces, 
with direct implications to the manufacture and 
repair of delicate instruments of all kinds. $3 10 

TRIGONOMETRY FOR HOME STUDY — By 
William L. Schaaf , Ph.D. Extensive and detailed, 
giving explanations as the text progresses, together 
with numerous practical applications of trig, such as 
machine shop problems, surveying, navigation, and 
so on. 80 cents 

COMMERCIAL WAXES — Edited by H. Ben - 
nett. Solid treatise on the commercial use of both 
natural and synthetic waxes, made ilp of contribu- 
tions by many leading individuals and firms. All 
classes of waxes and their properties, sources, and 
uses are discussed $11 10 


{The above prices are postpaid m the United States. Add, on foreign orders, 
25 yi for postage on each hook, except as noted, > 

(All prices subject to change without notice.) 


For Sale by: February, 1946 

SCIENTIFIC AMERICAN, 24 West 40th Street, New York 18, N. Y. 

I enclose $ for which please forward at once the following books: 


Name ... . . 

Address 

Write us for information on hooks on any subject. We can supply any book in print, 
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top layer oC diamonds wears down, 
nt hoi diamonds are uncovered and come 
into cutting position so that, at all 
t mes, several diamond points are si- 
multaneously m contact with the 
gimdmg wheel 

EYE SHIELD 

Is Made of Plastics and 
Weighs Less Than an Ounce 

F or use m semi-hazardous jobs such 
as spot welding, light grinding, and 
woodworking, a plastics eye shield, 
weighing less than one ounce, has 



Shield does not interfere With 
glasses; is quickly replaceable 


been developed by Willson Products, 
Inc. 

A feature ol the FeatherSpec, as it 
is known, is the one-piece plastics lens, 
gripped tightly in a suspension-lock 
frame, but interchangeable or replace- 
able in ten seconds. A slight pull re- 
leases the lens from the grooved metal 
frame and makes it possible to substi- 
tute a green lens for a clear lens if 
the work involves glare. 

The new shield can be worn over 
special prescription lenses with com- 
plete comfort and gives added protec- 
tion to those workers who wear glasses 
Only one size is needed to fit any type 
face because the new nose rest, which 
is part of the lens, simplifies the job 
of proper fit. 

DEW-POINT RECORDER 

Uses Photocell to 

Defect Moisture Film 

Closer control of the effects of water 
vapor m air or other gaseous mixtures 
is afforded by a new dew-point re- 
corder now offered by Surface Com- 
bustion. The recorder is especially 
applicable for furnaces utilizing pre- 
pared gas atmospheres, or wherever 
dehydrated air or a gas mixture of 
controlled moisture content is desir- 
able, as in the chemical and food 
processing industries, drug preparation, 
and so on. 

The recorder can provide a virtually 
continuous record of humidity within 
a temperature range of from minus 
70 to plus 80 degrees, Fahrenheit. 
More precise and more frequent ad- 
justments of the various constituent 
gases in the atmosphere can thus be 
made to compensate for differences 
in humidity. Or if humidity control of 


the air or gaseous atmosphere is used, 
permanent information concerning its 
dew point is provided. 

The recorder applies the principle 
of the dew-point cup, which has long 
been used m its original form for de- 
termining the humidity of air and 
other gaseous mixtures. Its operation 
is theiefore independent of the nature 
or composition of the gases making up 
the atmosphere. 

The principal units of the recorder 
are a dew-point cup with mirrored 
surface which can be refrigeiated at 
varying temperatures, a thermocouple 
which is connected to a recording 
potentiometer, and the refrigerating 
unit with its associated circulating sys- 
tem In operation, a stream of the 
furnace gas, after filtering, is directed 
against the mirrored surface of the 
dew-pomt cup, while refrigerant is 
circulated withm the cup As the tem- 
perature of the refrigerant drops, 
which m turn decreases the tempera- 
ture of the mirror, a film forms on the 
surface when the dew-point tempera- 
ture of the gas is reached As soon as 
the film forms upon the mirror, it in- 
tercepts a light beam which has been 
directed upon the mirror and which is 
reflected on a photoelectric cell. When 
this takes place the cell alters the flow 
of current which in turn shuts off the 
flow of refrigerant around the mirror, 
at the same time making an instanta- 
neous point record of that temperature 
on the recorder chart. This operation 
is continuously repeated at three min- 
ute intervals so that the series of in- 
stantaneous recordings forms a virtu- 
ally continuous ‘line ” 

HEAVY VATS 

Handled with Trucks 
And Tilting Device 

In the packing industry, hams are 
cured m large open-top wooden vats 
containing a brine solution which must 
be changed at intervals Formerly done 
by hand, the operation was slow and 
costly — the filled vats weigh 1600 
pounds— and dangerous for men be- 
cause packing house floors generally 
are wet and slippery. To make present- 
day mechanization of packing plants 
more effective, a vat-dumping unit was 
designed to elevate and empty the filled 



Manpower is replaced by electricity 
for tilting and moving large vats 


vats within a few seconds, eliminating 
hazaids and delays that formeily 
slowed the entire curing line. 

In operation, the loaded vat is trans- 
ported by means of a fork-type truck 
and placed in a steel cradle. The cradle 
is centered in a steel framework to 
which it is pivoted at its forward end. 
The cradle with its load is tilted by 
means of gears and an electric motor. 
Brme and hams are discharged into an- 
other vat placed on a pallet of timbers, 
so that it may be readily lifted and 
transported by means of the fork truck 

Heavy loads are thus transferred so 
quickly and safely that the system, de- 
veloped m coordination with Elwell- 
Parker Electric Company, will probably 
find application m other mdusti les as 
well 

FAST RELAY 
Has Sealed 
Moving Parts 

Speeds up to 1000 per second are pos- 
sible with a recently developed sealed- 
mechanism type lelay. A glass envelope 
ensures reliability by protecting all 
moving parts irom moisture, dust, or 
corrosive fumes, as shown in the cut- 
lhrough illustration. Sensitivities down 
to V\i milh-watt and current ratings 
up to five amperes are available, while 
closing times may be reduced to one 



Cutaway view shows compact design 
of relay mechanism sealed within 

milli-second Compact as well as fast, 
the Stevens-Arnold “Millisec” relay is 
three inches high with a 1% inch base 
diameter for a 115 volt A.C. one-ampere 
rating unit. 

NON-MINERAL OIL 
Makes Cold Weather 
Starting Easy 

Having unusual advantages over min- 
eral oil, particularly for cold weather 
use, a new internal combustion engine 
lubricant is now being produced in 
commercial quantities. The lubricant 
can be manufactured to any desired 
viscosity and is wax-free. Pour-points 
vary from —30 to —80 degrees, Fah- 
renheit. Flash points range from 300 
degrees, Fahrenheit, up and densities 
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TELESCOPES 


Oiu cngmeeib have com- 
pleted various new models 
of Terresti xal and Astro- 
nomical Telescopes. Now, 
we arc in a position to ac- 
cept orders The optical 
accurai y, superior mate- 
lials, and careful crafts- 
manship synonymous with 
Mogcy quality; standards 
have been meticulously 
maintained in these new 
designs. 

The optical system ot any 
Mo gey telescope can he 
treated with OPTO-COTE. 
This hard, permanent lens 
coating greatly increases 
light transmission and as- 
sures brighter, more clear- 
ly defined images. 


Wm. MOGEY & SONS, Inc. 

Established 1882 

PLAINFIELD NEW JERSEY 


ThefJeW in Arc Welding . . 

your guide to LOWER COSTS 

NEW EIGHTH EDITION "Procedure 
Handbook of Arc Welding” goes you the 
latest information on all phases of this 
fast-growing process for lower costs and 
better products. 35 new procedures 22 
new cost tables 16 new subjects in Arc 
Welding design* technique* application. 

Even if you have previous editions of the 
"Procedure Handbook”, you cannot afford 
to be without the new, authoritative 
Eighth Edition, This 1312-page "bible of 
Arc Welding” outdates all previous edi- 
tions . . . affords you the assurance of 
reliable reference data at negligible cost. 



1312 pages... 1647 illustrations 
Size 6"x9"x IK" 
•Welding Methods & Equipment 

• Technique of Welding 

• Procedures, Speeds & Costs 

• Weld Metal & Methods of Testing 
® Weldability of Metals 

• Machine Design 

• Structural Design 

• Applications 

• Reference Data 



O refer 
your Hand- 
book today. 
mtJorder and 
dtecfc Zpx, 


SCIENTIFIC AMERICAN 

24 W. 40th St, Now York 18, N. Y. 


approximate that of water Carbon resi- 
due values are less than 0.01 percent, 
regardless of viscosity. The lubricant 
is characterized by low change of vis- 
cosity with change in temperature, 
having viscosity indices in the range of 
140 to 160. 

Developed by the Carbide and Car- 
bon Chemicals Corporation, the new 
lubricant contains no petroleum oils and 
practically eliminates sludge and var- 
nish formation in the engine. Wear of” 
the moving parts is in line with wear- 
experienced with ordinary mineral oils. 
Ease of startmg in cold weather is arn 
outstanding advantage. 

CENTERING PROBLEMS 
Simplified by New 
Optical Locating Device 

Locating layouts, work edges, lines, or 
punch marks to any revolving spindle 
axis is simplified with an optical device 
designed to be used on any vertical or 
horizontal spindle machine tool. Opti- 
Locator is easily fitted to standard 
collets, tapers, or other adapters and 
a fine threaded “line-up” screw com- 
pensates for any spindle run-out pres- 
ent in the machine, according to the 
Benton Company, its manufacturers. 

Since the instrument provides mag- 
nified images, visual centering to an 



( i j 

Vj. / 


Locator (above) has a line-up screw 
and focusing screw for setting, lens 
prism is spring mounted. Datum unit 
(below) gives center for vee block 



Enlarged edition, 
including statements by 
flie British and Canadian 
governments 

Atomic 


nergy 

FOR MILITARY PURPOSES 

By Henry 
De Wolf Smyth 

T his is tl\e famous "Smyth Report”, 
issued at the direction of Maj. Gen. 
Leslie R. Groves, in charge of the 
Atomic Bomb project— a general ac- 
count of the development of atomic energy 
under the auspices of the United States Gov- 
ernment 

The new edition—now available in your 
bookstore— includes a 40-page section giv- 
ing the text of official statements on the 
British and Canadian contributions to the 
research 

’’One of the most fascinating and almost 
certainly one of the most important books 
published in our time Here are the authori- 
tative facts . . . They have already been 
summarized, popularized, ’explained’ m a 
thousand newspaper articles; but all the 
articles put together do not carry the impact 
of this sober, ’semi-technical’ narrative ex- 
position of the most revolutionary single 
development that any men now living are 
ever likely to know”— Editorial, N. Y. Herald 
Tribune . 

320 pages, 8 drawings, 11 photographs . 
Cloth bound, $2.00; paper bound, $1.25 

115,000 COPIES IN PRINT 

At your bookstore 

PRINCETON 

UNIVERSITY PRESS 
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POOR 

EYESIGHT? 
Try the New PIKE 
Electric Reader 

A boon for elderly peo- 
ple and others with poor 
eyesight Wondeiful lor 
doctcns, scientists and 
draftsmen 

Write for free Information 
and details of this new in- 
vention that makes read- 
ing matter 3 times larger 

Elizabeth, N J. 


EXPERIMENTERS 

Assortment of almost 400 valuable new spiings 
75 different lands, numerous sizes, containing 
toision, expansion, compression, and some flat 
types, 10,000 uses, $2 00 Useful for all expe- 
riments, models, lepuixs Deluxe assortment, 
$3 00 Jumbo assortment, $5 00 A Tremendous 
Value Postpaid Satisfaction guaranteed 

TEOHMSCO 

P O Box 246-C, West Hartford, Conn. 



Send for FREE LITERATURE on 



ATENTS 

AND TRADE MARKS 

A.SNOW£CO. 


Reg. Patent Attorneys Since 1 875 

430 Snow Bldg. Washington 1, D. C. 



For 

Scientific and Technical Hooks 
Try our Hook Department 
SCIENTIFIC AMERICAN 



VEEPER-ROOT INC HA K D 2 


MAGIC ELECTRIC WELDER 

110 volt AC-DC, welds, brazes, solders, cuts 
all metals, easy to use, full directions Com- 
plete with power unit, flame and metallic arc 
attachments, carbons, fluxes, rods, mask. Used 
by the Navy. For professional or hobbyist 
Only $19 95 

MAGIC WELDER MFG. CO 

239 Canal St. Dept PA-2 New York City 


LANGUAGE 
IS POWER 

. • . Forge ahead, win 
special assignments, 
promotion, better job 
in global peace time 
opportunities through 
ability to speak a for- 
eign language. 

MASTER A NEW LANGUAGE 
quickly , easily, correctly by 

LINGUAPHONE 

The world-famous linguaphone Conversa- 
tional Method brings voices of native teach- 
ers INTO YOUR OWN HOME. You learn the 
new language by LISTENING. It's amaz- 
ingly simple; thousands have succeeded, 
HOME-STUDY COURSES IN 29 LANGUAGES 
Send for FREE book — 

LINGUAPHONE INSTITUTE 

110 RCA Bldg., New York 20 Circle ? <$30 

UNGJJAPHONE institute. 

no RCA Bldg , New v'ork 20, N, Y 
Send me the FREE Linguaphone Book. 

Name 

Address,..,, City 

Language Interested 



accuracy of 0001 inch is a matter ot 
moments although time and labor are 
also saved on less critical work. 

An accessoiy datum block increases 
the magnifying unit’s utility by provid- 
ing a hairline aimed to any finished 
edge, or by centering vee blocks and 
similar fixtures to a spindle for machin- 
ing circular stock 

BAND-SAW GUIDE 

Uses Permanently 

Lubricated Wheels 

Especially adapted to metal and plas- 
tics as well as wood, and adjustable to 
blades 3 /4 to IV 2 inches wide, a band 
saw guide and metal safety guard is 
announced by The Boyer-Campbell 
Company. Side guide wheels mounted 
m a staggered position to eliminate 
binding, and a grooved back wheel 
to hold saw in position — all equipped 
with permanently lubricated ball bear- 
ings — give a smoothness of operation 
that produces a clean, accurate cut, 



Saw guide in use; inset shows details 


reducing breakage to a minimum. Posi- 
tive adjustment of mounting arm on 
supporting bracket is provided by a set 
screw that exerts pressure against a 
90 degree pm that in turn presses 
against the adjusting screw. This elimi- 
nates any tendency to loosening or 
creeping 

AIR HAMMER 
Can be Applied 
To Many Jobs 

Small but powerful, a new pneumatic 
hammer delivers some 13,000 blows per 
minute and operates on compressed air 
at 80 to 100 pounds per square inch. 
Weighing less than two pounds, the 
hammer, appropriately named the 
“Bantam Bully,” fits easily in the hand 
A pistol-grip handle gives the operator 
comfortable control of the rapid-firing 
power of the hammer. The valve con- 
trol, in pistol trigger position, adds to 
the ease of control. 

Tools for the hammer, of which a 


THE HENRY SYSTEM 
Of Finger Print 
Classification 
and 

Identification 

is now m use hy most 
of the Police Departments in the 
United States. It is also the system 
which applicants for many Civil 
Service positions must master before 
they can successfully fill all require- 
ments. 

The only hook based on the Henry 
System is Frederick Kuhnc’s 

“THE FINGER PRINT 
INSTRUCTOR” 

In this 182-page book, written by a 
noted finger print expert who was 
for many years m the Bureau of 
Criminal Investigation, New York 
Police Department, will be found 
complete instructions on every phase 
of the woik from taking the prints 
to final identification. Numerous 
photographs and reproductions of 
prints make all details dear. 

Used by many governmental and 
industrial personnel departments 
and by the F.B.I. 

#4.25 postpaid 

Order from SCIENTIFIC AMERICAN 
24 West 40th Street, New York 18, N* Y. 


Scientific American’s 
two telescope books 

AMATEUR TELESCOPE 
MAKING and 
AMATEUR TELESCOPE 
MAKING — ADVANCED 

were prepared before the war, with- 
out the slightest thought of sale to 
professionals. Came the war. Hun- 
dreds of new optical industries 
sprang up. Fewer amateurs found 
time to make telescopes yet sales of 
these books increased! Investigation 
of sales revealed that the new indus- 
tries were buying them by the hun- 
dreds 

For their Officials 

For their Technical Staffs 

For their Workmen 

Why? 

Because the basics of precision pro- 
duction in optics are essentially the 
same for amateur and professional 
alike. Today the two books are in 
nearly every optical industry’s offices 
in the nation. They "late.” 

Amateur Telescope Making #4.00 
postpaid, domestic; foreign #4.35 
Amateur Telescope Making — Ad- 
vanced #5.00 domestic; foreign #5.35 

SCIENTIFIC AMERICAN 

24 West 40th St., New York 18, N. Y. 
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Hammer features small size, high speed 

wide variety are available, are loaded 
m a quick-acting, ball-and-channel 
locking chuck A quarter- turn of the 
knurled nose of the chuck locks or re- 
leases any of the tools. The '‘Bantam 
Bully” hammer has but only one mov- 
ing part, the piston striking member, 
which is precision-fitted m a finely 
ground cylinder Travel of the hammer 
piston is approximately % inch and 
normally operates between 12,000 and 
14,000 blows per minute, depending up- 
on the trigger regulation and the air 
pressure available. 

Uses for the tool include all kinds of 
cold chiseling of metals, peening, weld- 
ing -flash stnppmg, light scaling, light 
riveting, forming and finishing, routing 
of all kinds, pamt and rust removal, 
star-drilling concrete, caulking, tem- 
plate marking, loosening stubborn 
threaded fastenings by vibration, lender 
work, wood gouging in pattern making, 
and many special driving, cutting, and 
vibrating jobs In electric motor and 
small machinery assembly. 

PHOTOCELL GAGE 
Uses Shadow to 
Check Parts' Accuracy 

CXiginally developed to gage the 
length of the firing pins m ordnance 
fuzes, a new automatic electronic gag- 
ing instrument has been developed 
which is capable of automatically gag- 
ing a wide variety of small parts either 
metal, plastics, ceramic, glass, or paper. 
Entirely automatic, the machine can 
gage the depth of holes, external lengths, 
and outside diameters to close toler- 
ances with high piecision. It operates 
at a speed upwards of 3300 pieces per 
hour, eliminating the human equation 
Speed of the machine depends upon 



Gage inspects, selects, and counts 


Price 
$15 00 
40 00 
100 00 
200 00 
400 00 
objective 


ACHROMATIC TELESCOPE 
OBJECTIVES 

Built to vour order 

Fluoride Hard Coated Surfaces Made from 
Crown and Flint Precision annealed Optical 
Glass 

Clear Aperture Focal Length 

2 inch 20 inch 

3 " 45 " 

4 " 60 " 

5 " 75 " 

6 " 90 " 

We can manufacture any size 

and focal lengths to your order. 

All focal lengths subject to plus and minus 
tolerances of 2 l /z% 

REFLECTING TELESCOPE MIRRORS. COR- 
RECTLY FIGURED* CHROME ALUMINIZED: 

Made from Pyrex blanks; 

Diameter Focal length Price 

4!/t inch 32 inch $15 00 

6 " 48 " 40 00 

8 " 60 " 70 00 

10 " 80 " 100 00 

12V2 " 96 " 200 00 

Above objective lenses and mirrors guar- 
anteed to be built to your satisfaction or 
we will refund your money. 

MAYFL0R PRODUCTS G0RP. 

KATONAH 2, N Y 


? Vi I J , I'T" 


Take prompt steps to protect your In- 
vention Delays are dangerous Get new 
FREE book, “Protect, Finance and Sell 
Your Invention," and “Invention Record" 
form. Pieliminary information jree Rea- 
sonable fees Conscientious counsel Easy 
payment plan Learn, how to protect and 
sell youi invention Write us today 

JVScfVfORROW & BERMAN 

Registered Patent Attorneys 
175-C Atlantic Building, Washington 4, D C 


ATOMIC ARTILLERY 
AND THE ATOMIC BOMB 
By John Kellock Robertson 

EXPANDED edition of a standard 
best seller of several years standing, 
which covers electrons, positrons, 
protons, cosmic rays, and artificial 
radioactivity, plus a chapter on the 
atomic bomb. 

$ 2.60 postpaid from 

SCIENTIFIC AMERICAN 

24 West 40th Street New* York 18, N. Y 




Complete HOME- 
STUDY COURSES and 

sell-instrucuon text- 
books, slightly used 
Rented, sold. ex- 
changed All subjects 
100% satisfaction. Cash paid for used couises Full 
details & 100-page illustrated bargain catalog Free 
Write Nelson Co , 1139 S. Wabash Av., Dept. 2-31, 
Chicago 5, III 


lAWBJl 
■GOMOT 
HC E/HOE 


4 OUNCE ‘’alnico' 


MAGNET 



ALSO AH 8 OUNCE HORSESHOE 
f 1.40 POSTPAID.' 

Lifts 20 times own weight. 


BAR 

° MAGNET 
| SO 

e>t>o Ofl TH _ 



BAR MAGNET 
is 4" x V 2 " x Vt" 

Include Remittance with your order. 

Alnico VEST-POCKET Edition Bars, 

7/8 " x 5/16" x 3/16", set of two 20f! 
Alnico BULLDOG Magnets, 

1-7/8" x 1-9/16" x 3/8", set of two 55tf 

Send stamp for descriptive circular 

HARRY ROSS 

MICROSCOPES 

SCIENTIFIC & LABORATORY APPARATUS 
68-70 West Broadway 
New York 7, N. Y. 


M ETAL 0 ..^ 


“DUPLICATED WITHOUT DIES” 

If you desire to save time and die expense 
on production of metal stampings or other 
small parts, then the DI-ACRO System. cueaoc 

of "Metal Duplicating Without Dies” 5t1CAM 

merits your consideration. All duplicated work is accurate 

to 001". These precision machines are adaptable to an 

endless variety of work, and ideally suited for use by girl 

operators. For short runs your parts are processed m a matter of £3 
hours instead of waiting weeks for dies. ( 

Send for catalog . . . "Metal Duplicating Without Dies" 

. ^ bounced "D1E-ACK-RO" 




omiumum two co. 


34 7 Eighth Ave, 5, 
Minneapolis 15, Minn 
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"A SIX BOOM HOUSE, 
$2800.00 Complete, 
Ready ior Yon 
to Move In" 

by George W Pearce 

The author, a mechanical engineer, re- 
views the, history of housing and shows how 
building costs have risen in the last 150 
yeats until few families can buy a house 
adequate for their needs 

He then describes how, by the, use of 
vatious money-saving building methods, a 
large, modern, 6-room, thoroughly insu- 
lated, lue resistant, 2-bath bungalow with 
gaiage can be had most anywhere m the 
United State for #2800 00 

Included with the book ate 10 folded 
drawings 12" wide x 10" long These 
drawings by Mr. Pearce show all the details 
of construction for this house — the wir- 
ing, the plumbing, the automatic oil heat- 
ing system and the fluorescent lighting. 
The book is devoted to showing how similar 
savings can be made on any house of any 
style, size or floor plan. 

A very leadable and mteiesting book. 
Every prospective home owner should have 
a copy. 138 6" x 9 " pages, 26 illustiations, 
leatherette bound, 10 large drawings 
Send $2 00 to TECHNICAL PRESS, 
Box 61, Swampscott, Mass and your copy 
will be rushed to you postpaid. Distributed 
solely by Technical Press — Not sold m 
book stores. 


Equatorial Mountings for 
Weather Bureau Instruments 
and Telescopes 

Ramsdcn Eyepieces 

l A ,f i Vi", 1" E.F.L. 1 1 /4 dia. each #5.10 

C. C. YOUNG 

25 Richard Road East Hartford 8, Conn. 


INVENTORS. Do Not Deiay. 

In order to PROTECT your Invention and leap 
the iewaid that should be youis, PATENT 
your invention without delay, and at the same 
time have RIGHTS to sell when Manufacturers 
convert to Civilian Production. Write for 
information TO-DAY 

RANDOLPH & BEAVERS 
25 Columbian Bldg,, Washington, D. C. 


listen 
to this 
Record l 



SPANISH 

FRENCH,GiRMAN,0R ITALIAN 

a j® 1 ®, opportunities awaiting Americans who speak 

to tSe new OTRTINA C 5S i o r dtoSf _ " by listen£ie ” 

Only 15 Minutes a Day 

> ' m ‘ Cortmaphone Method famous for 60 years. 



THOUSANDS have found 
it the most fascinating, 
most satisfactory method. 
Here is the quick, easy 
way to learn Spanish for 
PLEASURE AND BU5I- 
INVESTIGATE!! 


Sent on 5 Days Approval 

"The Cortina Short-Cut’ —tells just what you 
want to know Interesting. Get it! 

Write Todaq-NOW 


i CORTINA Academy (Language Specialists for f 
j 60 Years) 8 

| Suite 152 A, 105 W. 40th St, New York IS, N. Y. J 
j Please send me — without obligation — your free | 
J booklet, “The Cortina Short-Cut/* I am inter- | 
1 ested in (mark): ! 

j □ SPANISH □ French Q Italian Q German I 

j Name J 

I Address I 

if— — — , _ _ — . M _ — — — — — J 


the size, shape, and manner m which 
the part to be gaged is handled. 

Mechanrcal contact is made at a de- 
sired point m the work by a stylus 
rod to which is attached a razor-like 
flag. Image of this flag is projected into 
an optical system by light. A high order 
of magnification is produced, causing 
a shadow of this flag to be projected 
and reflected onto a panel of two pho- 
toelectric tubes Distance between these 
two tubes represents the tolerance of 
the dimension being gaged. This dis- 
tance can be widened or narrowed by 
micrometer adjustment, according to 
the tolerance desired Acting as 
switches, one tube must be covered 
by shadow and the other must be m 
the light to activate the acceptance 
mechanism If the dimension being 
gaged is below the limit both tubes 
will be m the light, causing the pieces 
to be rejected. If the dimension of the 
piece is above the limit, both tubes 
will be shadowed, also causing the 
piece to be rejected. According to the 
makers, The Autotron Company, it is 
possible to gage accurately dimensions 
with tolerances as small as .0001 inch. 

DRILL PRESSES 

Controlled with 

A/r Motor Feed 

A stepless -range power feed for use 
on drill presses, milling machines, sur- 
face grinders, and similar equipment 
advances work or tools a pre-deter- 
mined distance, under a pre -determined 
power thrust, and automatically re- 
turns to starting position. Incorporating 
simple and positive precision controls 
for feed and traverse rate, for power 
thrust, and length of stroke, the new 
feed is powered by an air motor that 
operates on any air pressure up to 160 
pounds and delivers a power thrust 
approximately five times operating air 



Automatic feed fits on standard press 


line pressure. Two throttle valves per- 
mit unlimited variation of feed and 
retraction speed. Advance may be so 
slow it is barely discernable, the re- 
turn as fast as desired. 

To assure a smooth, steady feed, 
without whip, jump, or backlash the 
Bellows-Senacon Feed may be equipped 
with an accessory consisting of a hy- 
draulic resistance unit that maintains 
a constant feeding rate regardless of 
fluctuations in stock hardness. The 
Hydro-Check may be used in drilling 
operations to check the feed at the 
break-through or to allow a momen- 
tary check at the bottom of the cutting 


. 15 , 00 © 1077 

FORMULAS PAGES 

HOPKINS’ 
“CYCLOPEDIA 
OF FORMULAS” 

Thousands of copies of this ac- 
knowledged leader among books of 
formulas are being used daily 

$5 50 postpaid (Domestic) 

Order From 

SCIENTIFIC AMERICAN 
24 West 40th Street, New York 18, 
N. Y. 


REFRIGERATION AMP 
AIR CONDITIONING 
ENGINEERING 
By B, F. Raher and F« W. Hutchinson 

E MPHASIS is cnliiely on the sci- 
ence ol the subject, foi practic- 
ing engineci s and engineering stu- 
dents Covers Thermodynamic Pi in- 
ci pies, Fundamental Cycles, Analysis 
of Cycles, Heal Transfei, Ventilation 
Systems, and so on. Thoi oughly 
illustiuted with thawings pages. 

$4.10 postpaid 

Ordei from Scientific Amebic an 
24 West 40th Stiect 
New York 18, N. Y. 


MMSHOP^ 

fee 
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Easy to Plate CHROMIUM 

GOLD, SILVER, NICKEL, COPPER 
- . . For Pleasure and Profit 1 

3f you have a workshop — at home 
or In business — you need this new 
Warner Eleotroplater At the stroke 
of an electrified brush, you can 
electroplate models and projects — 
you can replate worn articles, fau- 
cets, tools fixtures, silverware, etc 
with a durable sparkling coat of 
metal , Gold. Silver Chromium, 
Nickel, Copper or Cadmium Method 
Is easv, simple quick Everything 
furnished — equipment complete 
ready for use, By doing a bit of work 
for others , your machine can pay for 
itself within a week So make your 
shop complete bv getting a Warner 
Electroplater right away Send to- 
day for TREE SAMPLE and illus- 
trated literature. ACT AT ONCEr 
WARNER ELECTRIC CO., DEPT. G-1S 
663 N Wells SU Chiraoo 10 III. 

i 

| WARNER ELfccihlU bU J 

I 663 N Wells St., Chicago 10, Dept. G-1S | 
J Gentlemen Send Free Sample and Details to: a 

I Address . ... | 

j City ....... . Zone , . State, . ..j 


/§ S, 

0%J 

-1 
For 

• MODEL MAKERS 

• MAINTENANCE 

• HOBBY SHOPS 

• HOME SHOPS 

• SALVAGE PARTS 

FREE Details & Sample 
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stioke m blind-hole drilling tor greater 
suiface smoothness 
The automatic feeds aie made m two 
sizes with 6 inch and 9 inch stroke air 
motors that give up to one or one 
and one -half revolutions of the pinion 
shaft, respectively. 

CHANGEABLE BLADES 
Moke Precision 
Knife Versatile 

An all-purpose knife for artists, pho- 
tographers, craftsmen, or others who 
require an extremely keen precision 
cutting edge is designed to lock surgical 
steel blades of various specialized 



Knife is both durable and attractive 

shapes m a quick-operating chuck The 
light plastics handle and knurled 
chromium plated chuck of the “1001” 
Re-Blade Knife are properly balanced 
for easy gripping and guiding. Blades 
are changed by rotating the chuck and 
inserting a new blade so that special 
notches m the blade engage the chuck 
locking mechanism to prevent slippage 

GLASS EDGING 
Will Soon Be 
Provided in Many Colors 

T he long-familiar black rubber edg- 
ing around automobile windows and 
windshields, and the stripping used as 
seals and bumpers for doors and hoods, 
is destined to give way m the future to 
a new plastics material which will not 
only do a better job of protection but 
which can be made in colors to match 
surrounding paint exactly or to provide 
contrast 

The new material, an extruded 
“Vmylite” elastomeric plastics, has 
special heat-sealing properties for 
forming into continuous rings with no 
joints through which water may seep 
Slipped around the window or wind- 
shield, it acts as a bumper between 
the glass and the metal frame, giving 
the glass a soft material on which to 
ride, preventing breakage of glass, and 
providing a seal for protection against 
the elements. The plastics gaskets are 
superior to natural rubber in resistance 
to oil, greases, gasoline, acids, alkalies, 
sunlight, and less affected by extremes 
m temperature. 

SHOCK-PROOF LAMP 

Has Many Uses 
in Industry 

Equipped with a rubber cushion base 
and designed to withstand violent 
physical shocks, a high-impact filament 
lamp has been in service since early 
m the recent war. Except for a thick 
band of rubber surrounding the neck 
of the “Hi’s” bulb, the lamp closely re- 
sembles the ordinary household lamp. 
Remainder of the heat- and shock-re- 
sisting rubber skirted insert is firmly 
locked between the lamp’s medium- 



What Strange 

Did the Ancients 




Powers ; 
Possess? i. 




T? VERY important discovery relating 
*■-' to mind power, sound thinking and 
cause and effect, as applied to self- 
advancement, was known centuries ago, 
before the masses could read and write. 


Much has been written about the wise 
men of old A popular fallacy has it that 
their secrets of personal power and suc- 
cessful living were lost to the world. 
Knowledge of nature's laws, accumulat- 
ed through the ages, is never lost At 
times the great truths possessed by the 
sages were hidden from unscrupulous 
men m high places, but never destroyed. 


Why Were Their Secrets 
Closely Guarded? 

Only recently, as time is measured; not 
more than twenty generations ago, less 
than l/100th of 1% of the earth's 
people were thought capable of receiv- 
ing basic knowledge about the laws of 
life, for it is an elementary truism that 
knowledge is power and that power 
cannot be entrusted to the ignorant 
and the unworthy. 


Wisdom is not readily attainable by the 
general public; nor recognized when 
right within reach. The average person 
absorbs a multitude of details about 
things, but goes through life without 
ever knowing where and how to acquire 
mastery of the fundamentals of the inner 
mind — that mysterious silent something 
which “whispers” to you from within. 


Fundamental Laws of Nature 


Your habits, accomplishments and weak- 
nesses are the effects of causes. Your 
thoughts and actions are governed by 
fundamental laws Example: The law 
of compensation is as fundamental 


Scribe B. Z. XL 

The Rosier ucian Order (AMORC) 
San Jose, California. 

Please send copy of sealed book- 
let, “The Mastery of Lite,” which I 
shall lead as directed 

Name 

Address 

City 


as the laws of breathing, eating and 
sleeping. All fixed laws of nature are 
as fascinating to study as they are 
vital to understand for success m life. 


You can learn to find and follow every 
basic law of life. You can begin at any 
time to discover a whole new world of 
interesting truths. You can start at once 
to awaken your inner powers of self- 
understanding and self -advancement. 
You can learn from one of the world’s 
oldest institutions, first known m Amer- 
ica in 1694. Enjoying the high regard 
of hundreds of leaders, thinkers and 
teachers, the organization is known as 
the Rosicrucion Order. Its complete 
name is the “Ancient and Mystical 
Order Rosae Crucis,” abbreviated by 
the initials “AMORC.” The teachings of 
the Order are not sold, for it is not a 
commercial organization, nor is it a re- 
ligious sect It is a non-profit frater- 
nity, a brotherhood m the true sense 


Not For General Distribution 


Sincere men and women, m search of 
the truth — those who wish to fit m with 
the ways of the world — are invited to 
write for a complimentary copy of 
the booklet, “The Mastery of Life ” 
It tells how to contact the librarian 
of the archives of AMORC for this 
rare knowledge This booklet is not 
intended for general distribution; nor 
is it sent without request. It is there- 
fore suggested that you write for your 
copy to the Scribe whose address is 
given m the coupon. The initial step 
is for you to take. 
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jam 500,000 OF THEM!! 

VNI* Ilu\ them foi a ti action of their 
WI*W ()ruaiu i cos t U S ARMY a ml 
NAVY sut plus lenses and pi isms 
HOBBYIST LENS SET— Magnifiers, re- 
ducuu! lenses, positives, negatives, etc 
10 lens set ea $1 00 

7 POWER MONOCULAR SET — Consists of 
diagtams, prisms, and lenses, from 7X50 
Army Binocular . . . .ea $5 00 

KELLNER EYE PIECE SET . ea. 100 

ACHRO SYMMETRICAL EYE PIECE SET ea 2.00 
5XTANKTELESC0PE (M71) BRAND NEWea 22.50 
METAL PARTS FOR TELESCOPE (25pc 
Asst ) cells, tubes, retaining rings ea, 4.95 
ACHRO MAT OBJ 2" Dm 7" F L. coated ea 3 00 
5 LBS OPTICAL GLASS (Lens Blanks) 

Index plainly marked on each piece 4 75 

Send Money Older oi Check — 3 cent stamp tor list 

A. JAEGERS 


I20-14A 115 AVE SO. OZONE PARK 20, N Y ] 


SELSYN MOTORS a-OC nn 

110 v 60 cycle pair® Au-UU 

Elapsed Time Counter $7 50 

Alnico pocket pieces pan $1 00 

Amco Hoiseshoe Magnets paii $1 25 

One ampere Mercury Switch, 

10" long leads . . 35tf 4 foi $1 00 

SKINDERVIKEN Transmitter Button with 

16 page Expenments Booklet $1 00 

Telechion 110 volt A C motor 

1 revolution per minute $3 00 

Ask for MICRO SWITCH catalog 

BLAN, 64P Dey Street, New York 7, N. Y. 


until Repair your own 

NUW ELECTRICAL APPLIANCES 

with 

CHANITE Self-Welding ELECTRICAL 
HEATING ELEMENT flux. Generous 
amount, instructions enclosed # 1.00 post- 
paid. Guaranteed nothing like it. Stick 
form 250 ca. $2 00 doz. 

CHANITE SALES COMPANY 

914 South Main Fort Worth 4, Texas 


■ - — . 

WAR SURPLUS 

Al IlilUTiMFT^ w ■ ■ 15 ™ 


Worth much more. Amazing strength. Will 
lift a weight of TEN POUNDS! Satisfaction 
guaranteed Money refunded on request. — 
Supply limited. 

RONALD EYRICH, Dept. 506, Box 849 
Milwaukee 1, Wis 
"Anything in Alnteo ** 

- 

OPTICAL SPECIALTIES 
Spectroscopes, Optical parts — 
instruments. 

Aluminizing of mirrors. 

CATALOG ON REQUEST 

Laboratory Specialties, Inc, 

144 South Wabash Street 

WABASH, INDIANA 


_ ~ 

For 

Scientific and Technical Bonks 
Try ©nr Book Bepartmeiat 
SCIENTIFIC AMERICAN 



P QRRO 1 x 15/16" Oval Face. 

Manufactured by world* 
DlCiie famous opticians for Army 
■ml9IVI9 & ^ avy 7 x so binoculars. 
Rejected for slightly chipped edges. Outstand- 
ing Bargain 1 

30 $ ea. 4 for $t 00 postpaid. 

OCULAR RETICLE, mi „ om ete r d,sc 

for eyepiece. Suitable for microscopes, tele- 
scopes, surveying, sighting, and other optical 
measuring instruments , also for counting, 
measuring and locating as with cross-hair. 
Very accurately ruled. Rests on diaphragm, 
ruling can be seen in the field of view super- 
imposed on image. Diameter, . 829 ". Baryta 
L F. 1 . 58 . Cross-hair and numbered net 
rulings. Our price only $ 1,00 each. Worth 
many times more. Quantity strictly limited. 
No. C. O. D. — Remit with order. 

HARRY ROSS 

Scientific and Laboratory Apparatus 
70 W. Broadway, N. Y. 7 , N. Y. 


sciew brass base and the bulb’s glass 
neck. The lamp, developed by General 
Electric, is rated at 50 watts and, 
because of its extra sturdy intei nal 
construction, might be said to “float” 
m rubber*. 

Laboratory tests show that the rub- 
ber-cushioned lamp can withstand 
shocks of 2000 foot-pounds and more. 
This is equivalent to the impact caused 
by a 400 -pound weight dropping a dis- 
tance of five feet to a solid object. 

Applications for the new lamp are 
found m industries or equipments 
where lamps are subjected to unusual 
physical shock. 

VERTICAL JIG 

Holds Work Firmly 

For Accurate Machining 

Because a great number of shops had 
need for only a vertical set-up when 
using the “Jiffy Jig,” described some 
months ago in these columns, Monarch 
Governor Company announces a sim- 
plified Model J-10A which provides for 
its use in this position only. Except for 
the bracket that allows for horizontal 



Jig has only three parts and a Jever 


set-ups, this new model includes all 
of the features of the Model J-10 and 
is readily adapted to various machine 
tools for drilling, milling, grinding, 
boring, and so on. The chuck is de- 
signed to provide ample chip clearance 
and when the chuck is either open or 
closed, the collet has zero axial and 
rotary movements, giving positive axial 
and rotary dimensional control. 

BEARING GREASE 
Easily Applied for 
Lasting Lubrication 

Intended for ball and roller bearing 
motors, an improved grease provides 
dependable lubrication from 13 to 176 
degrees, Fahrenheit, for all speeds 
up to 3600 revolutions per minute, and 
for horizontal or vertical operation. 
Available in a new eight ounce nasal 
type tube, the grease, a product of 
Westinghouse Electric Corporation, is 
stable, . highly resistant to oxidation, 
and will remain in a bearing for an 
indefinite period without drying out, 
caking, or separating. The tube is de- 
signed for easy and economical use. It 
has a large opening in the long nasal 
spout which fits into a Vs inch pipe 
coupling, and a key with which to wind 
and exert pressure from the bottom. 




THE BINARY SLIDE RULE 

equals a 20 Inch 
Stiatghfc Slide Rule In 
piecision Has C, Cl, 
A, K, Log, LL1, LL2, 
LL3, LL4, Binary, Add 
and Substract Scales 
Gives Trig Functions 
from 0 to 90 degiecs 
and reads to 1 Minute 
The Engine - divided 
Scales, are on white 
enameled metal Pei- 
manently accurate Dia 
8*4" Large figures and 
graduations eliminate 
eyestrain Exceptional value and utility Puce, 
with Case and Instructions, $5 80 Ciiculars free 
Youi money back If you aie not entirely satisfied 

Gilson Slide Rule Go., Stuart, Fla. 

Slide Rule il/aAe/s since 19tS 




THAN SLIDE ROLE 

6" diameter Easily iead, clearly 
maria d single index scale:. Gives 
logarithms, reciprocals, squares, 
square roots, sines, and tangents 
Continuous circular calibration 1 ) 
cannot go 4 ‘off-scale/' Invaluable 
in multiplication, division, pro- 
portion, conveislon, all mathe- 
matical problems Made of dura- 
ble heavy pine white Vinylite 
Complete with instructions, $2 95 Leatherette case 
150 additional Money-back guarantee 

PRECISION INSTRUMENT CO. 

Box 654 # Dept. BC, Church St. Annex, New York 7 


INVENTORS 


NOW IS THE TIME TO 
PATENT YOUR INVENTION 

Manufacturers everywhere 
m striving to keep ahead 
of competition are buying 
up patent lights so that 
they will have new items 
to make and sell Hence, 
the wise thing foi you to 
do is also to act at once. 

Protect your invention— 
and youiself — by apply- 
ing for a patent now 

GET FREE “PATENT GUIDE" 

Our free 48 page “Patent Guide” tells 
what details aie netessaiy to a 
for a patent, and countless other facts 
yon will want to know Mail coupon 
for Fiee “Patent Guide” and “Rccoid 
of Invention” foim today. 


CLARENCE A. OBRIEN 
& HARVEY B. JACOBSON 


§ Registered Patent Attorneys g 

J 54-A Adams Bldg., Washington 4* D. C. * 
I Please send your 48-Page “Patent Guide" I 
j and your “Record of Invention” form 1 
* FREE. This request does not obligate me, I 

I Name j 

J Address « 

J^City. State j 
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REPAIR YOUR OWN ELECTRIC APPLIANCES 

• NICHROC1TE • 

Mends Heating Elements Easily 1 

Simplv overlap 
ends, apply Nichro- 
cite Paste and 
turn on the cui- 
lent — • a perfect 
weld lesults Used 

companies utlhty wmrmmmmnm 

HANDY for HOME or INDUSTRIAL USE 
This simple and effective repair material is just 
the thing foi that bioken or burned out heating 
element in \oui electric iion, stove, toaster 01 
heater It does the job in a jiffy Trial ordei, 
$1 00, 4 ozs , $2 50, I pound, $8 00 

ARMSTRONG ELECTRIC CO, Box 861 -SA, 
Minneapolis, Minn 



Learn modern watch 
and clock repairing 

At home, spare tiiwe.Good field no\V 
. . security and contentment m i u- 
|ture. Start part-time business and 
earn whale you Hearn. Horology is 
pi ocifaion instrument work . apreafc 
and growing field sensational oppor- 
tunities Easy sel f-instruction course 
Lowpnce money-back guarantee. 
Write now for Free Suu.es8-Catj.loK 
NELSON CO., 1139 S Wabash Av 
Dept 2B31, Chicago 5, 111 


) CAN BE SAVED 

« “GIVE YOUR HAIR A CHANCE” 

the amazing book by J. W KING, 
:.B on dandruff, baldness, thinning 
raying hair Much usable information — • 
State Medical Journal Best investment — 
se Education Debunks hair fads — Se ten- 

... i Scientific fact — Sunset Mattazvne With- 

* out commercial bias — Teaching 
Biologist Book of a scientist — Home Acres 
Enormous assistance — Pictorial Review Prac- 
tical — Science News Letter Send only $2 
today for postpaid copy off this authentic 
instruction, on How to save your hair. 6th 
printing. Prompt refund If not helped. 

BRADHER PUBLISHING CO (Est. 1933) Dept. 29, Cambridge 42, Mass. 
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A COMPLETE SERVICE FOR- 
AMATEUR ASTRONOMERS 
TELESCOPE MAKERS 


Telescopes Kits Drives 

Mounts Eye Pieces Tripods 

Castinas Mirrors Figuring 

Tubes Achromats Panchronizmg 

MIRRORS MADE TO ORDER 
Telescopes 8C Observatories Overhauled 

*** Quality our motto *★* 

PROFESSIONAL SERVICE AVAILABLE 
Write for Catalogue and Price List 

ASTRO TELESCOPE COMPANY 

P O. Box 1365— Glendale 5, Calif 
George Carroll — 724 E. Elk, Glendale 5. 
-SERVING THE WESTERN STATES- 


ARMY AUCTION BARGAINS 

Cadet cart, box, black ... 30 each 

Antique oil cup . . 25 

Krag rear sight, new 1 00 

Shot gun nipples 25 

Army jack screw, 22" closed 1 75 

Revolver holster, black, cal 45 45 

Mauser ’98 book showing paits 45 

Angular bayonet, cal 45 90 

Lead ladle, 6V 2 " bowl 1 80 

Flint pistol barrel, 6" rusty . 35 

Flmts, assorted , . 12 for 1 00 

Assorted sciew drivers 12 for 1 00 

Prices do not include postage 
Articles shown in special circular foi 30 stamp 
1945 catalog, 308 pages, over 2000 illustrations 
of guns, pistols, sabers, helmets, medals, buttons 
etc. mailed m U S for one dollar. 

FRANCIS BANNERMAN SONS 

501 Broadway, New York 12 




INVENTORS and 
other men with ideas 
ioi patentable in- 
ventions have read 

and profited by our -. „ «*. _ __ m 

free books “Patent #/Jl / JH§ JTJ| 

Protection’' and # irK m 

“Selling an Inven- 
tion.” Fully explain many interesting points to in- 
ventors and illustrate important mechanical princi- 
ples. With books we also send free “Evidence of 
Invention” form. Reasonable fees, deferred pay- 
ments, forty-eight years’ experience Write to 

Victor 1, Evans & Co., Registered Patent Attorneys, 
126-11 Merlin Building, Washington 6, D. C. 



Conducted by K. M. CANAVAN 


(The Editor will appreciate it 
if you will mention Scientific 
American when writing for any 
of the publications listed below ) 

Handbook for Industrial Safety Stand- 
ards is a 212-page completely in- 
dexed manual covering all phases of in- 
dustrial safety from safety programs 
and the investigation of accidents 
through all conceivable industrial haz- 
ards to prevention of “off-the-job” 
accidents. National Conservation Bu - 
leau, 60 Wall Street , New York 7, 
New York . — 75 cents to industrial con- 


Johansson Gage Blocks and Acces- 
sories, m 35 pages, illustrates and 
discusses a series of standard sets of 
gage blocks. Also included are a short 
history of these blocks and a summary 
of their physical characteristics and 
uses. Request Catalog Number 17. Ford 
Motor Company , 3000 Schaeffer Road, 
Dearborn , Michigan — Gratis. Request 
this booklet on your business letter- 
head. 

Armco Products for Engineering Con- 
struction discusses the use of dif- 
ferent types of arches, bridge decks, 
corrugated pipe, culverts, and metal 
sheeting, m a wide range of construc- 
tion projects including airports, build- 
ings, flood control and irrigation, high- 
ways, industrial plants, mines, and so 
on. Armco Drainage and Metal Prod- 
ucts, Inc , Middletown, Ohio . — Gratis. 

A Simplified Guide to Bakelite and 
Yinylite Plastics is a 24-page com- 
prehensive catalog which also serves 
as a businessman’s guide to thermo- 
plastic and thermosetting plastics. Edi- 
tor of Bakelite Review, Bakelite Cor- 
poration, 300 Madison Avenue, New 
York 17, New York. — Gratis . 

Washroom Layouts From Bradley 
Files is a booklet containing 12 pages 
of blueprint layout reproductions of 
industrial washrooms. Scale model cut- 
outs for making your own layouts are 
included. Bradley Washfountain Com- 
pany, North 22nd and West Michigan 
Streets, Milwaukee, Wisconsin. — Gratis . 

High Temperature Fans, a four-page 
folder, is based on a line of fans for 
handling hot gases or products of 
combustion where temperatures rise 
as high as 1800 degrees, Fahrenheit. 
Applications are listed and a novel fan 
wheel construction is illustrated. Re- 
quest Bulletin 645. Michiana Products 
Corporation, Michigan City, Indiana . — 
Gratis. 

Corrosion Resistant Materials and 
Equipment, a 16-page pamphlet, out- 
lines a wide range of ceramic, metal, 
natural rubber, synthetic rubber, and 
plastics materials and equipment offered 
to industry. Included are tanks and lin- 


IFFICIiNT ON 

All Types of Machine Work 

A fine precision tool, the 9-inch South Bend 
Lathe is well known m the metal working m- 
dustues for its exacting, close tolerance per- 
formance. Adaptable to all classes of toolroom, 
experimental and laboratory work, it is equally 
desirable m production machine shops, automo- 
tive and aviation service shops, and maintenance 
shops Because of its versatility, accuracy, ami 
speed, the 9-mch South Bend Lathe is highly 
efficient on all types of 
machine work. Write 
for Catalog No. 100-D. 



HOW TO RUM 
A LATHE 

128 -page book 
on the opeia- 
tion and care of 
engine lathes. 
Size 5 1 ?" x 8". 
Contains 3b5 
illustrations. 
25 c postpaid 




SOUTH BEND LATHE WORKS 

Lathe Builders Since 1906 
458 E. MADISON ST., SOUTH BEND 22, IND. 


GEARS 

In Stock— Immediate Delivery 

Gears speed reducers aprockets thrust 
bearings flexible couplings pulleys, etc A 

complete 1 me iscarned in our Chif-aEOStock. 

Can uluo Quote on special Bearsof any kind. 
Send us your blue prints and inquiries. 

Write for Catalog No. 20 

CHICAGO GEAR WORKS 
440-50 N. Oakley Ave., Chicago 12, 111. 


Now! Get COPIES of 
Anything, in a Jiffy i 

...Right in your own office! New low- 
cost, error-proof method saves time, 
typing, drafting and checking 


Amazing New Unit — 

7 / Apeco 

, PHOTOEX4CT 

Copies anything 
written, typed, 
printed, drawn, 
or photographed 
# — even it on 

both sides! 


Also continuous™ 
cabinet models for 
prints of any length, 

up to 42 * wide Quickly, Easily copy 

LETTERS, BLUE PRINTS, PICTURES, CONTRACTS* 
VALUABLE PAPERS, FINANCIAL DATA, CHARTS, 
CLIPPINGS (over 100 others) 

Make accurate permanent copies of 
anything at 1-a-minute speed — for less than 
the price of a phone call! No darkroom or 
technical knowledge needed. Anyone can 
operate a PE CO — “America's Most^ Widely 
Used Photocopy Equipment." 

Get full information, TODAY! 

* 






AMERICAN PHOTOCOPY EOUIPMENT CO. 1 
2849 N. Clark St., Dept. KH26, Chicago 14, HI 
Send, without obligation, your 20-page illus- 
trated book on Photocopying and its savings 
in time, money and labor. 
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All Serious-Minded Production Men 

SHOULD HAVE THIS FREE BOOKLET! 


FORGING AHEAD IN BUSINESS 
contains a message of particular impor- 
tance to production men. This is your 
■opportunity to obtain a copy of this 
famous book, which has been described 
as a "'turning point m the lives of liter- 
ally thousands of men"! 

Although "Forging Ahead in Busi- 
ness" has been distributed to more than 
3,000,000 men, today’s timely edition 
was written in the light of recent world- 
wide developments. Its 64 pages repre- 
sent more than three decades of suc- 
cessful experience in training men for 
leadership in business and industry. 

It demonstrates the method which 
the Alexander Hamilton Institute uses 
to give you immediate help in your pres- 
ent position, while preparing you for 
post-war opportunities. Subjects direct- 
ly related to the work you are doing 
now, PLUS other subjects of fundamen- 
tal value to the business executive, are 
discussed in the book and placed in 
significant relation to one another. Thus, 
a helpful, over-all picture is provided. 

Said one man who had sent for 
"Forging Ahead in Business": 

**ln thirty minutes this little hook 

f ave me a clearer picture of my 
usiness future than Eve ever had 
befm e.” 

* . . and that represents the opinion of 


the Institute’s 400,000 subscribers, in- 
cluding 134,000 production men! 

The booklet further explains how it 
is possible to offer this essential train- 
ing in a minimum of time; how the In- 
stitute program fits in with the most 
crowded of war-time schedules. 

Among the prominent industrialists 
who assisted in the preparation of the 
Course, which is described in "FORG- 
ING AHEAD IN BUSINESS" are: 
Alfred P. Sloan, Jr., Chairman of the 
Board, General Motors Corp.; Thomas 
J. Watson, President, International 
Business Machines Corp., and Frederick 
W. Pickard, Vice President and Direc- 
tor, E. I. du Pont de Nemours Sc Co. 

Send for 

“FORGING AHEAD IN BUSINESS” TODAY! 

Frankly, this booklet has no appeal for 
the immature mind. It does not interest 
the man who, for one reason or an- 
other, is wholly satisfied to plug along 
in a mediocre job. But, for the alert, 
future-minded individual— the man with 
ambition and "drive"— "Forging Ahead 
in Business" has a message of distinct 
importance. If you feel that it is in- 
tended for you, don’t hesitate to send 
for a copy today. Simply fill in and 
mail the coupon below. 


mg materials, gasket stock, chemical 
stoneware, mixing equipment, and so 
on Request Bulletin H The United 
States Stoneware Company , Talhnadqe 
Cucle , Akion , Ohio — Giati, s' 

Thermocouple Data Book and Catalog 
outlines — m 32 pages of descuption, 
tables, and cross-sectional views— the 
selection of proper theimocouples and 
installation aids, along with list prices 
and recommendations Request Buletm 
S2-6 Wheelco Instruments Company , 
Chicago 7, Illinois — Giatis 

Baldwin-Rex Roller Chain Belts is 
an eight-page reference folder con- 
taining descriptions, specifications, and 
prices of popular sizes of chain belts 
Request Bulletin Number 45-1 The 
Chain Belt Company , Baldwm-Duck- 
iooi th Division , Springfield 2, Massa- 
chusetts . — Gi a tis. 

Machinists’ Tools and Gages, a four- 
page folder, describes and illustrates 
a number of types of gages and special- 
ized precision tools. Request Catalog 11 
Products Engineering Company, 9045 
Wilshire Boulevard, Beverly Hills, Cali- 
fornia — Gratis. 

Industrial Dust Collector is a bulletin 
based on the problem of efficient 
fine dust collection, m the lange oi 325 
mesh screen or finer. Sizes from single 
tubes to 100,000 CFM are described. 
Request Bulletin 101. Thermix Engi- 
neering Company , Project and Sales 
Engineers for the Aerotec Company , 
First National Bank Building, Green- 
wich, Connec ticut.— Gratis 

Single and Double Groove Fractional 
Horsepower Sheaves is a two-page 
catalog section giving sizes, prices, 
and weights of stock cast-iron, single 
and double groove FHP sheaves. Con- 
struction and importance of correct se- 
lection are emphasized. The B. F Good- 
rich Company , Akron , Ohio. — Gratis 

Powered Metallic Friction Materials, 
a four-page folder, describes and 
illustrates various types of compressed 
metallic friction material. Clutch and 
brake disks are shown with sizes and 
applications. The General Metals Pow- 
der Company, 130 Elinor Avenue , 
Akron , Ohio — Gratis. 

Solder Fittings and Copper Fittings. 

This 64-page catalog describes the 
advantages of solder fittings and copper 
pipe for plumbing, heating, and indus- 
trial use. It presents a full line of fit- 
tings and pipe, with complete dimen- 
sions. Request Catalog G, Mueller Brass 
Company, Port Huron, Michigan — 
Gratis.— Request this catalog on youi 
business letterhead. 

“Frahm” Vibrating - Reed Frequency 
Meters describes in a 20-page bulle- 
tin the resonant reed principle, vibrat- 
ing-reed characteristics, and how to 
read the scale. In addition, switchboard, 
portable, and miniature types, and 
special models are illustrated. Request 
Bulletin 1770. James G. Biddle Com- 
pany , 1211-13 Arch Street, Philadelphia 
7, Pennsylvania. — Gratis. 


ALEXANDER 

HAMILTON 

INSTITUTE 


Alexander Hamilton Institute 

Dept. 33, 71 West 23rdStreet, New York 10, N. Y. 

In Canada, 54 Wellington Street, West, Toronto 1, On 
Please mail me, without cost, a copy of the 64-pas 
book-'TORGING AHEAD IN BUSINESS." 


Name.... 

Firm Name . . . 
Business Address 

Position. 

Home Address . . . 
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Our Book Corner 

THE BOOK DEPARTMENT of Scientific American is conducted, with the co- 
operation of the Editors, to make available for you a comprehensive book 
service Each month the Editors select and review in these columns new books 
in a wide range of scientific and technical fields In addition, they are ready 
at all times to advise you regarding the best available books on any subject 
You are invited to use this service freely Tell our Book Department what 
kind of books you want, and you will be furnished with the names of available 
books, including prices When inquiring about books, please be specific; 
remember that we can be of the greatest help only when you tell us just what 
you are looking for Books listed in these columns may be ordered from our 
Book Department. Add 25 cents per book for mailing outside U S All re- 
mittances are to be made in U S. funds Prices are subject to change 
without notice. 

TO MAKE CERTAIN that books ordered by or for men in the Army, located in 
the United States, or men in the Navy, Marines, or Coast Guard, located any- 
where, will be delivered, insurance fees should be sent with orders, as follows 


To $5 in value, 3 £ additional. 


INDUSTRIAL ELECTRONIC 
CONTROL 

By W. D. Cockrell 

C ompact consideration is given to 
the instrumentation of machine 
and other controls by means of elec- 
tronic tubes and associated equipment. 
Industrial engineers who are concerned 
with the rapidly expanding field of 
electronic control will find that this 
book will give them essential basic 
knowledge of electronic circuits upon 
which to build a further knowledge of 
the optics and mechanics of the work 
(247 pages, 6 by 9 inches, 175 illus- 
trations ) — $2 60 postpaid — A P P 

DICTIONARY OF ENGINEERING 
AND MACHINE SHOP TERMS 
By A. H. Sandy 

H andy in size, with succinct and not 
overly-technical definitions, this 
dictionary is directed more towards the 
shop man and student than the engi- 
neer. Approximately 1700 definitions 
concerned with metals, tools, processes, 
machinery, wage -plans, personnel 

classifications, and mechanical draw- 
ing are treated m a straight-forward 
manner unusual for technical diction- 
aries Originally printed in London, a 
revision has been made for the Ameri- 
can user and no great conflict between 
British and American usage can be de- 
tected. (153 pages, 6 by 9 inches) — 
$2 85 postpaid . — E F L 

NEW DIRECTIONS IN 
PSYCHOLOGY 

By Samuel Lowy / M.D - 

T he author has written a far more in- 
teresting and significant book than 
he intended. He advances three ideas as 
a result of which his book could have 
been titled “three strikes on the so- 
cialist state.” They are' 1. A socialist 
state cannot work unless all the public 
contactors such as librarians, school 
teachers, and traffic cops are psycho- 
analyzed; 2. This will not help much 
unless at least two thirds of the par- 


from $5 to $25, 10£, from $25 to $50, 15£ 


ents are psychoanalyzed, 3 Individual- 
ism is impossible for social happiness 
and also for the socialist state. In spite 
of all that the book is informative and 
readable. It lifts psychology out of the 
Freudian rut (194 pages, 6 by 9 
inches ) — $3 10 postpaid — E L.C. 

A RAILROAD FOR TOMORROW 

By Edward Hungerford 

T ime — 1960. In fictionalized form the 
author deals with railroad fact and 
theory in a way that could be done 
only by one with a thorough grounding 
in railroad practice. This unusual novel 
is concerned with the past, present, 
and future of railroads and railroad- 
ing. It leads up to the launching of 
“The United States Railroad” — brought 
forth under the guiding genius of a new 
kind of hero of private enterprise 
Because of the method of treatment 
and the obvious pains which the author 
has taken to base the fiction on fact, 
this is a book that will be read with 
interest by all transportation men — 
land, sea, or air (323 pages, 6 by 9 
inches, a number of illustrations of 
present and projected railroad equip- 
ment, and maps.) — $5.10 postpaid — 
APP. 

ADVANCES IN NUCLEAR 
CHEMISTRY AND 
THEORETICAL ORGANIC 
CHEMISTRY 

Edited by R. E. Burk 
and Oliver Grummift 

T his is volume 3 of Frontiers in Chem- 
istry, published under the auspices 
of Western Reserve University It is 
particularly devoted to bringing readers 
up to date on the important implica- 
tions of the latest developments in 
atomic and sub-atomic theory as they 
affect the concepts of organic chem- 
istry. The book contains five significant 
papers on its principal theme, written 
by five outstanding authorities. All of 
the papers were originally given as a 
series of lectures at Western Reserve 
Included in this volume are papers by 


SAVE 


UP TO 


m 


ON TECHNICAL BOOKS 

Quantities Limited 
Order Now 


Title Author Price NOW 

Original 

Scattering of Light and the Raman Effect 


Bhagavantam 

$4 75 

$2 50 

Hair Dyes 8C Hair Dyeing 

Redgrove 

5 00 

2 50 

Industrial Research 

Bichowsky 

2.50 

1 75 

Chromosomes 

White 

1.50 

1.00 

Chemical Species 

Timmermans 

4 00 

2 00 

Private Generating Plant 
Proton 

2 50 

1 75 

Substitutes 

H Bennett 

4 00 

2 50 

Tin Solders 

Nightingale 3C 
Hudson 

2.75 

150 

White Shoe Dressings 

W D John 

1.75 

1 00 

Manual of Endocrine Therapy 

Cinberg 3 25 

2 00 

Windows 8C Window Glazing 

Molloy 2 50 

1 50 

Tropical Fruits 

Sukh Dval 

2 75 

1 75 

Welding 8C Metal Cutting 
Molloy 

2 50 

1 75 

Firepumps 8C Hydraulics 

Potts 8i Harris 

2 50 

1.25 

Handbook of Mica 

Chowdhury 

6 00 

3 00 

Stromberg Injection Carburetor 

Fisher 2.50 

1 75 

Glue and Gelatin 

Smith 

3 75 

2 50 

Reinforced Concrete Construction 

Cantell 3 00 

1.50 

Elementary Mathematics for Engineers 

Fleming 2 50 1 50 

Methods 8C Analysis of Coal 

8C Coke 

1 50 1 00 

Aviation Instrument Manual 

5 00 

3 00 

Jigs, Tools 8C Fixtures 

Gates 

4 00 

2 00 

Modern Oil Engine Practice 
E Molloy 

5 00 

3.00 


Aircrew’s Book of Practical Mathematics 


Robinson and 


Allan 

1 50 

1 00 

Pumps 8C Pumping 

Molloy 

2 00 

1.00 

Heat Treatment of Metals 
Winning 

1 50 

1 00 

Creatine 8C Creatinine Metabolism 
Beard 4.00 

2 50 

Plastic Molding 

Dearie 

4 00 

2 00 

Insect Pests 

Harvey 

4.25 

2 50 

Adhesives 

Braude 

3 00 

2.00 

Fruit Pectins 

Hinton 

1.75 

1 00 

Cellulose Chemistry 

Plunguian 

2.25 

1.75 

(To above prices add 10 cents domestic postage 
for each book. For foreign postage add 35 cents 
for each book.) 
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ACHROMATIC WIDE-ANGLE 
FOUR ELEMENT 
TELESCOPE OBJECTIVE 



O 0 


$ 4 


10 


5 inch effective focal length 

Outside diameter front 1-9/ 16", 
back 1-5/16" 

Consists of 

1) Achromatic plano-convex Sens 
HV' diameter, 3ty«i FL Out- 
side surface fluoride coated 

2) Achromatic negative Sens in 
aluminum mount; 1-1/16" 
diameter; —12" F l Outside 
surfaces fluoride coated 

3) Metal mounting (aluminum- 
magnesium alloy) 

Offers innumerable uses* Excellent wide- 
angle telephoto lens, superb enlarger and 
slide projector lens, covets 2 Vi " x 2 X A ” 
plate, wide-angle telescope objective for 
small finders; for Schmidt cameras, col- 
limator, and macro-photo lens. Many 
other uses will suggest themselves Works 
well with our focusing eyepieces A gem 
of beautiful optical workmanship 


OPTICAL RING SIGHT 



$4. 


00 


A unique adapt,*- 
tion of polai i/ed 
jit r \ light. Used as a 
• i t e l e, s c op e and 
j' ta met a finder or 
ji shot-gun sight, as 
fi well as foi tat get 
sighting, ccntetmg 
t S and leveling. In- 
«*■' eludes ^ a mono- 
* chromatic deep red 

filter; finely pol- 
ished, plane parallel; metal mounted, 
1-5/16" diameter With mounting screws 


PRISM-LIGHT FLINT GLASS 


$ 3 ‘ 


75 



Fluonde coated, in mounting of aluminum- 
magnesium alloy, with ball bearing swivel. 
Meets most exacting requirements. 1-5/16" 
by IV4" face. Suitable as diagonal for 
reflectors up to 8", also as star diagonal 
on lefractors. These prisms can be used 
to make Potro’s system No 2 ereetpr. 

SPECIAL ITEM 

Dove (inverting) prism, 3" long, face 
11/16" square. B. S. Crown 1.517. $1.00 
each 

To those who have purchased our focusing 
eyepiece we can supply an INVERTER , 
which threads into their ocular, outside 
diameter 1 Price $7.00, This converts 
an astronomical telescope to terrestrial. 

See our previous ads for other optical 
bargains. 

Include Postage — Remit with order. 

Catalog of Lenses, Prisms, etc., 10# 

HARRY ROSS 

Microscopes 

Scientific and Laboratory Apparatus 
70 WEST BROADWAY, N. Y. 7, N Y. 


Albert S Keston, New York University 
School of Medicine; H S. Taylor, 
Pnnceton University; H R Crane, 
University of Michigan, Leslie G S. 
Brookei, Eastman Kodak Co ; and 
Worth H. Rodebush, University of Il- 
linois (165 pages, 6 by 9 inches )— $3 60 
postpaid — D.H K 

INTRODUCTION TO 
PRACTICAL RADIO 

By Durward J. Tucker 

D eviating from the usual radio text 
m that complete radio circuits and 
general receiver and transmitter theory 
aie omitted, this textbook concenti ates 
intensively on the underlying chai- 
actenstics of inductance, resistance, and 
capacitance units. Mathematical treat- 
ment is predominant, and several sec- 
tions are included on arithmetic, al- 
gebra, and trigonometry, both as a 
general review and because of the 
specific application of these subjects to 
radio. A logarithm table is provided 
Ohm’s law, Kirchhoffs laws, and all 
standard electrical and radio calculation 
formulas are studied exhaustively, 
while a thoroughgoing explanation of 
electrical measuring instalments and 
their usages makes up a substantial 
section of the book. Of value to radio 
ongmeeis, technicians, and serious stu- 
dents (322 pages, 6 by 9 inches, 155 
lllustiations.)— $3 10 postpaid . — F F L 

THE CHEMISTRY OF LEATHER 
MANUFACTURE 

By George D. McLaughlin and 
Edwin R. Theis 

D esigned primarily to summarize and 
appraise present scientific knowl- 
edge of the conversion of animal skins 
into leather, this text digs deeply into 
the technical aspects of the subject It 
is essentially a reference works for 
leather workers and users. (800 pages, 
6 by 9 inches, 218 illustrations, index.) 
— $10.10 postpaid. — A.P P. 

A SMALL BUSINESS OF 
YOUR OWN 

By Harold S. Kahm 

O bviously over-simplified, this com- 
pact paper-covered book may at 
least serve to give a number of people 
a start in the right direction. It is de- 
signed for those who have available 
capital ranging from $100 to $2000. 
From its pages can be gleaned many 
worthwhile ideas, if common sense is 
applied to maintain balance. And if 
such common sense is not available, 
no amount of reading will result in a 
successful small business venture. (128 
pages, 8 by 10 inches, unillustrated, 
Business Aptitude Test listings.) — $110 
postpaid. — A.P.P. 

PRACTICAL DOG BREEDING 

By Harry C. Peake 

A great deal may be accomplished 
in the fascinating science of dog 
breeding if one is willing to study. 
Such is the opinion of the author of 
this interesting book who appears not 


only to understand dogs but to have a 
genuine affection for them as well 
Amateur breedeis, and professionals 
too, for that matter, can find many 
useful suggestions in this book. Well 
written, with not a word wasted, it 
covers the entire subject of bt ceding 
dogs from a chapter on the “Anns m 
Breeding” to the “Weaning and Care 
of Puppies ” A book every dog owner 
should possess, for it contains many 
useful suggestions on the care and 
education of a dog. The photographic 
illustrations are excellent. (158 pages, 
5 T /> by 8 inches, index ) — $2 00 postpaid 

HANDBOOK OF 
METEOROLOGY 

Edited by Berry , Boilay , Beers 

M ost complete work of its kind ever 
published. This is not, however, an 
introductory work for lay rcadeis noi 
even a suitable reference for public 
libraries but is a text reference (cross 
between a text and reference book) for 
the serious beginning student and par- 
ticularly for the professional me- 
teorologist engaged in everyday practi- 
cal predicting. For him it is intended 
to piovide the engineering science 
needed It contains long sections on 
numoncal and graphical data, me- 
teorological, mathematics and calcula- 
tions, physics of atmosphoiie phe- 
nomena, radiation; thermodynamics 
and statics; kinematics and dynamics 
of fluid flow; scientific basis of modern 
meteorology, instruments; tiansmussion 
and plotting of data; forecasting; clouds; 
climatology; hydrometeorology; and 
oceanography, contributed by the edi- 
tors and 19 other scientists (1068 pages, 
5% by 7% inches, well lllusUated.) — 
$7 60 postpaid— A ,GJ. 

THE MAGIC POWDER 

By Earl J. Hadley 

S ince the Universal Atlas Cement 
Company is the world’s largest, a 
history of its beginnings, steady de- 
velopment, and accomplishments is 
largely a history of the cement indus- 
try. The romantic story involves almost 
wholly the human and business aspects 
of its subject, scarcely touching the 
technical or engineering side of cement 
and concrete. (382 pages, 5 3 /2 by 8^/2 
inches, 48 illustrations.) — $3.60 post- 
paid.— A.G.I. 


THE EFFICIENT USE OF FUEL 

A ll fuels in present use for indus- 
trial purposes are covered m this 
comprehensive engineering text de- 
signed for the use of students and tech- 
nical men in industry. Although the 
text itself was prepared for British 
consumption, the data presented are 
equally applicable to American indus- 
trial fuel problems. All important 
phases of this subject are covered, in- 
cluding composition and properties of 
fuel, theories and principles of combus- 
tion, and equipment in which fuels 
are used. (807 pages, 6 by 9 inches, 
303 illustrations, 135 tabulations, 3 ap- 
pendices, and a comprehensive index,) 
— $8.60 postpaid,— A.P.P, 
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Telescoptics 

A Monthly Department for the Amateur Telescope Maker 
Conducted by ALBERT G. INGALLS 

Editor of the Scientific American books "Amateur Telescope Making" 
and "Amateur Telescope Making— Advanced" 


! p yotj are an amateur telescope maker, 
how many times have you had your 
whiskers rubbed a little backward by 
non-astronomical visitors who gratu- 
itously assumed that you must have 
made your telescope from readymade 
parts which you had merely assembled, 
and that “Of course, you didn’t make 
the ‘glasses.’ ” Exercising noble self- 
restraint — for, after all, it must seem 
a bit fishy to the unmitiate — you mod- 
estly reply that you made the mam 
mirror and most of the* rest Your 
visitor’s eyebrows now go up and so 
does your stock. You then point out 
that making the minor is really the 
central part of the fun, but that you 
had about as much fun m concocting 
the mounting out of various thises and 
thats which you adopted and adapted. 
By this time your visitor is on the way 
to being hooked as another addict of 
the hobby. 

When it comes to usmg things origi- 
nally intended for other purposes but 
kidnapped and re-adapted as parts 
of a telescope, and doing so neatly, the 
10" instrument shown m Figure 1, 
made by Warner Williams, a Chicago 
sculptor and designer and connected 
with the Culver Military Academy at 
Culver, Indiana, has a high score. Ex- 
amining the photograph: 

The base is of concrete. Williams first 
modeled it smoothly in clay — to him 
as a sculptor a familiar medium — then 
cast a plaster mold of this model, and 
finally filled that mold with concrete. 

The polar axis is a 6" artillery shell 
casing, and it is both clean and rugged 
— certainly won’t shimmy. 

The fork arms are made of the two 



Figure 1 : Williams' 10" telescope 


rear axle housings from a car; such 
parts are steady enough for a jolting 
car but require stiffening for a tele- 
scope jolted only by light breezes. It’s 
a question of just how stiff you require 
In this, a telescope is an extreme case 

The decimation axis bearings are 
connectmg-rod bearings from a car 
motor. 

The two setting circles are meridian 
circles taken from geographical globes. 

The finder is built around a mailing 
tube. 

The mam tube is sheet metal formed 
on a tinner’s brake, and its open section 
is made of 1 /4" water pipe 

The mirror cell is made from a mo- 
torcar brake drum 

The driving mechanism embodies a 
back gear (% r.p.m ) motor unit such 
as are used for display tables, gears 
from a car generator, parts from a 
player piano and a carburetor. The 
drive is transmitted to the polar axis 
drum by means of an endless belt made 
from a steel tape “This type of drive,” 
Williams writes, “has the distinct ad- 
vantage that no special gears need be 
cut or purchased. The drive wheel can 
be turned up on a wood lathe to any 
needed size to give the proper ratio 
between either standard gears or avail- 
able junk and the final pulley in the 
tram. 

“And thus,” he continues, “after a 
Jong and fanatically joyful struggle, my 
telescope is finished and promises years 
of use and pleasure.” 

Williams once sculptured a life-sized 
plaster bas relief plaque of Foucault, 
illustrated and described in this de- 
partment in December, 1943. 

J n the October, 1945, number of The 
Journal of the Royal Astronomical 
Society of Canada , 198 College St, 
Toronto, Ont , Canada, E. K. White, 
Chapman’s Camp, British Columbia, 
well known to amateurs in this coun- 
try, a correspondent of your scribe’s, 
and whose telescope (Figure 2), has a 
surplus of mechanical, optical, and ar- 
tistic sex appeal, has so cogently 
brought together various arguments for 
the long-focus Newtonian telescope 
that we reprint his entire article here, 
with courtesy credit to the periodical 
named. 

Judging from casual comments heard, 
it is suspected that some Yank amateurs 
think the Royal Astronomical Society 
of Canada must be composed at least 
of professional astronomers who, being 
“royal,” all wear crowns. It is, instead, 
an organization of amateurs — plain 
folks, uncrowned, unhaloed — like our 
own amateurs. Obviously, these Can- 
adians are more enterprising than we 
Yanks, since they have had their ama- 
teur astronomical society for 56 years. 


It includes 11 local city groups wi.^ 
meet regularly. Our long -projected ~ i 
American association still is a thing on 
paper, but, now that the war is over, it 
probably won’t be long before Chailey 
Federer will be tearing around the ter- 
rain helping organize one as pei pre- 
war plan. White’s paper: 

“This paper deals briefly with some 
advantages found by the writer m the 
construction and use of Newtonian re- 
flectors with focal lengths about 12 
times the aperture, over the more com- 
monly known f/8 mirrors. 

“In most articles dealing with the 
making of Newtonian reflectors the 
amateur is advised to choose a focal 
length about eight times the aperture of 
his mirror. Rev. W F. A Ellison says, 

T recommend f/8 because it combines 
the easiest figuring with capabilities 
for excellent performance’ (see page 
385 m ‘Amateur Telescope Making 1 ). 

Just what accuracy of figure is neces- 
sary in an f/8 mirror of (say) 8" 
aperture to give excellent performance 7 
It is an accepted fact that a mirror 
will give perfect definition if its sui- 
face be figured to one quarter wave- 
length of sodium light, or about five 
millionths of one inch It has been 



Figure 2: Whrte's 9" f/U 


shown by Mr F B Wiight (page 257 
m ‘A T M,’) that an 8" diameter mirror 
of f/8 must have its surface w.thm 33 
percent of a perfect paraboloid to give 
excellent results 

“In the case of an 8" diameter mir- 
t ror of f/12, Mr. Wright tells us that it 
can be finished spherical and still give 
fine definition, for a sphere and a para- 
bolic surface of this dimension are very 
nearly coincidental The allowable tol- 
erance from a perfect paraboloid for an 
f/12, 8" mirror is 110 percent. Most 
opticians agree that it is less difficult to 
figure a spheroid than a paraboloid, 
and the former is most certainly easier 
to test by the well known Ronchi 
method (page 264 in ‘A.T.M,’) . Also 
there are no r 2 / R zones to measure as 
with the paraboloid. 

“The parabolizing of a mirror is 
necessary to correct the surface for the 
one aberration found in specula, name- 
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ly, spherical aberration In othei woids 
a spheucal mnror of around f/8 pio- 
portions will not reflect the max gmal 
and central lays ot light fiom a star 
(o the same focal plane However, m 
small minors up to about 10" aperture 
and of f/12, this is not the case The 
old masters, such as Herschel, With, 
and Lassell, who made their mnrois 
before Foucault’s knife-edge test was 
known, realized that longer focal 
lengths enabled them to make better 
con actions on their mirrors, which 
also meant better performance Thus 
we find that most of their mirrors were 
made to f/10 and higher, and many of 
these specula did give veiy excellent 
performance. 

“Let us discuss furthei advantages of 
long-focus minois It has aheady boon 
shown that they are at least a little 
easier to finish, and 1 have iound that 
an //12 mirroi ‘a little of!,’ will give 
better images than an f/8 of the same 
aperture which is about equally imper- 
fect m figure Turned edge cannot be 
tolerated in either mirror, but slight 
zonal errors are not at all serious in 
the longer focal length 

“Perhaps the most important ad- 
vantage of long focus is that one can 
employ a smaller secondary minor and 
thereby reduce light loss a little, and 
diffraction effects a great deal In my 
opinion few amateurs realize the bad 
effects on stellar images a secondary 
mnror has when its minor axis much 
exceeds one sixth the diameter of the 
primary One has only to place a card- 
board disk about one quarter to one 
third the diameter of the main mirror 
on the secondary support directly in 
front of the flat ot prism to see the 
had effects it will have, 

“For finest definition an elliptical 
secondary mirror that is really flat is 
superior to anything else. 

“The more common types of eye- 
pieces are designed to work best with 
a slender cone of reflected or refracted 
rays, and the //12 mirror will give 
flatter and better fields with Huygenian 
and Ramsden oculars than will f/8 
mirrors, which should really employ 
expensive achromatic eyepieces for best 
results Also the //1 2 mirror will en- 
able one to obtain high magnification, 
should it be desired now and then, 
without seeking extremely short-focus 
oculars at high cost. 

“Two further advantages of lesser 
importance are. first, changes of air 
temperature actually have little effect 
on the image quality as a result of 
temporary changes in the long-focus 
mirror’s shape while in use, but such 
is hardly true with f/8 mirrors of plate 
glass. Secondly, many amateurs take 
photographs of the moon, using their 
reflectors as the camera. With focal 
lengths a little over 100" the image of 
the moon at the focal plane of the 
primary mirror is about 1" m diameter. 
This is large enough to record quite 
an abundance of detail on a plate or 
film, and bright enough for rapid ex- 
posures. With such a sizable image the 
use of an eyepiece may be dispensed 
with altogether. The writer has taken 
some fair lunar photographs with an 
8%", f/12 mirror on Panatomic film 
using exposures as short as one hun- 


dreth second These negatives can be 
enlaiged to at least 8", and the re- 
sulting prints arc quite sharp 

“It can be shown that the disad- 
vantages ot the long-locus Newtonian 
ate few and not at all seiious Psobably 
the outstanding one is that a longei 
tube will be necessaiy, which will re- 
quire a well designed and rigidly built 
mounting, costing little more, however, 
than a good one for an f/8 mirror 
Piovidcd the instrument is permanent- 
ly mounted out of doois, its shelter 
will also require to be a little larger. 
The eyepiece position will be some- 
what higher, but a good step ladder will 
bring it within easy icach These dis- 
advantages will be found to be of little 
consequence where the minor is not 
gieatei than eight oi ten inches in di- 
ameter. 

“While mentioning the longer tube, 
one may wonder if tube cm rents aie 
increased, particularly when a solid 
metal tube is used The writer has not 
found this to be the case with a 9" 
// 11 mirror mounted in a closed metal 
tube. ( £ Air Currents Within the Re- 
flector Tube,’ Journal R.A S C , Novem- 
ber 1943). 

“The field of view will be smaller 
when using an //12 mirror, yet with 
some Ramsden oculais of about 1" 
equivalent focal length, all of the 
moon’s image can be seen in the field 
at one time with a minor of about 100" 
focus 

“In conclusion, it might he of inter- 
est to mention flu* performance one may 
expect when using a good, long-locus 
mirror as compared to that, ot an f/8 
mirror on different classes of celestial 
objects With double stars there will be 
a marked improvement in the images 
of an f/12 mirror, and there will be less 
chili action effect with bright stars. The 
images will be crisp even with high 
magnification (in good seeing), and 
quite comparable to those seen with a 
refractor. Nebulae and clusters will ap- 
pear in the f/12 mirror much as through 
a refractor of equal size; a shorter focal 
length minor would of course give 
brighter images of these objects, pro- 
vided apertures were the same 
“With planetary and lunai detail the 
//12 mirroi comes into its own, and it 
is my opinion that such a good mirror 
will outperform any f/8 of the same 
apciturc m this field. I have given an 
account ol my observations of Saturn 
using a 9" f/ll mirror elsewhere 
(‘Saturn with a Nine-inch Reflector,’ 
Sky & Telescope , March 1945.) 

“The writer hopes that amateurs who 
are contemplating the construction of 
a mirror will give the long focus some 
thought before deciding upon the usual 
f/8 focal ratio, and the tyro who may 
dread the difficult task of parabolizing 
cannot go far wrong in trying out a 6" 
spherical mirror of about 75" focal 
length.” 

H ere’s a good -news note from John 
W. Lovely, Secretary of the Spring - 
field Telescope Makers, 27 Pearl St., 
Springfield, Vi; “We at Stellafane are 
planning to have a full-scale conven- 
tion this year on Saturday and Sun- 
day, August third and fourth.” More 
details when they become available. 
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50 Years Ago in 



INVENTION — “In the line of new invention and discoveries, 
notwithstanding all that has been already achieved, there are, 
without doubt, as many brilliant successes lying before the 
inventors of the future as have been credited to the in- 
ventors of the past. The way is open to all.” 

FUEL — “A process has lately been brought out by Carl 
Wegener for utilizing powdered coal. The coal is fed into a 
hopper which is located m front of the furnace. At the bot- 
tom of the hopper is a grating, which can be agitated from 
150 to 250 times to the minute, according to the rapidity of 
feed desired. The coal dust falls through into the bend of an 
air supply pipe, which enters the furnace at the top of the 
furnace door. As it falls mto this pipe it is met by the induced 
draught and carried into the furnace.” 


X-RAYS — “The accompanying X-ray photograph of a hand 
is of especial interest as being the first photograph that we 
have seen that shows clearly the position of the veins in the 



hand. The effect was produced by injecting a fluid in the 
hand of a corpse, thus making the veins opaque to X rays 
and enabling them to be photographed. . . Another interest- 
ing development is the production of direct optical shadow 
effects on a disk charged with barium platino- cyanide. This 
is the fluorescent salt used by Roentgen in his first experi- 
ments” 

SAWDUST GAS — “There are several large lumber mills in 
Deseronto, Canada, and the town is partially lighted by gas 
obtained from sawdust from them. The sawdust is charged m 
retorts which are heated by a wood fire. The gas from these 
retorts passes mto a series of coils and thence into the puri- 
fiers, which are similar to those used for coal gas ” 

MOTOR-CAR TROUBLES — “A recent conviction for the illegal 
use of a horseless carriage has been obtained in England. 
The owners of the carriage were summoned for not carrying 
a flag m front of it.” 

FLYING “Whoever has followed with attention the techni- 
cal treatises on flying will have become convinced that human 
flight cannot be brought about by one single invention, but 
is proceeding toward its perfection by a gradual development; 
for only those trials have met with success which correspond 
with such a development Formerly men sought to construct 
flying machines m a complete form, at once capable of solv- 
ing the problem, but gradually the conviction came that our 


physical and technical knowledge and our practical experi- 
ences were by far insufficient to overcome a mechanical task 
of such magnitude without more preliminaries” By Otto 
Lilienthal 

GLASS— “A glass plate of difleient colors is formed by two 
or more layers of transparent oi opaque glass cast upon each 
other so as to constitute a single plate upon which, by mould- 
ing or pressmg, letters or designs of any shape or dimen- 
sions can be represented.” 

IRON AND STEEL — “There are seventy-four iron and steel 
bridge ‘building works m the United States, twenty-two 
locomotive works, thirty-six iron and steel shipbuilding 
yards, sixty-four completed car axle works and two build- 
ing, 112 completed car wheel works and one partly erected, 
and 112 car building works.” 

LATHES — “Nothing delights the heart of the true mechanic 
more than the examination of a perfect lathe, unless, in- 
deed, it may be the actual possession of one. There are other 
machines more wonderful, and capable of performing 
intricate work, and imitating manual operations with re- 
markable fidelity and great rapidity. But for the lathe, such 
machines could not exist. The lathe may, therefore, be re- 
garded as the progemtor of all machines. Having a perfect 
lathe, the machinist can produce anything required m the 
line of machinery or tools.” 

ABRASIVE — “Emery is one of the few valuable rocks not 
yet produced m impoitant quantities in America. Large 
amounts are yearly bi ought from Turkey and the Greek 
Islands. . . Many new uses will doubtless be found for emery; 
but probably it can take no more important place m industry 
than that of the emeiy wheel and the emery millstone” 


100 Years Ago in 



(Condensed from Issues of March, 1846) 


LUMBER— “One would think that such an everlasting and 
universal slashing as is going on m the woods would very 
soon exhaust all the pine timber. . . Meanwhile large for- 
tunes will be amassed to be squandered by posterity after 
the sources as well as the results of their fathers’ wealth are 
dissipated.” 

TELEGRAPH — “Moise’s magnetic telegraph has been adopted 
in Austria in preference to all others. It is evidently the most 
simple and easy of management” 

CARPETS — “M Bigelow, an ingenious American artisan, has 
invented a power loom for weaving grain carpets, which is 
already in use by the Lowell Company, who have set 50 
looms in motion, and expended nearly $100,000 m this branch 
of manufacture.” 

PRAIRIE CAR — “There are few plans of enterprise, now in 
progress, to which more importance attaches, or which ex- 
cite more interest, than that of navigating the extensive 
prairies by steam-power, and with carriages capable of ac- 
commodating 100 passengers, besides twelve to twenty tons 
of merchandise.” 

IRON — “There are twenty-three furnaces now in full blast 
m Pennsylvania, and six more are in progress and nearly 
completed. When these are put in operation, the quantity of 
iron produced per week, is expected to amount, m the ag- 
gregate, to 1,750 tons per week.” 
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Wave Makers 


“A leaping trout awakens the still Tomorrow, the vibrations will be develop better communications for 
pool to life in waves that move in the living pictures of television. All the Bell System, devote the teamed 

silent rhythm.” are examples of wave motion. efforts of physicists and mathema- 

In the same way, when you speak How to produce, transmit and ticians to the production and con- 

over the telephone, vibrating elec- receive electrical wave motion is tr ol of electric waves in all forms, 

trie currents speed silently away the basic problem of the communi- Out of these fundamental studies 
with the imprint of your voice over cation art. have come the discoveries which 

the wire and radio highways of the Bell Telephone Laboratories, keep the Bell System at the fore- 

Bell System. which exist primarily to invent and front of the communication art. 

BEIL TELEPHONE LABORATORIES 

EXPLORING AND INVENTING , DEVISING AND PERFECTING , FOR THE CONTINUED IMPROVEMENT OF TELEPHONE SERVICE 
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Previews of the Industrial Horizon 


TO OFFSET PRODUCTION COSTS 

If ever the industrial engineering fraternity as a whole 
faced a challenge, it does today. Wages are up, labor’s in- 
terest in its job seems to be decreasing, raw materials 
are increasing in price — all along the line costs soar while 
strikes and other impediments bring production down. 

Here, then, is the challenge to engineers. In the vaunted 
efficiency of American industry, still more efficient tech- 
niques must be evolved Production methods must be de- 
vised that will offset overall mcreases in cost There are 
many approaches, and wise management is investigating 
them all as rapidly as ingenuity will permit. Two units must 
be produced where only one was produced before Time 
and motion study, redesign of equipment for faster produc- 
tion, use of machinery that is more efficient, and — not the 
least of the engineer’s problems — employee relations, are all 
a part of the present picture. 

Worn threadbare by now is the statement that American 
industry has learned many production lessons from war- 
necessitated speed-ups. But such work was done under 
forced draft, with little or no thought given to cost. Now the 
scene is changing. Competition is back Labor is striking 
for what it considers to be its “rights,” regardless of con- 
sequences to the country as a whole. Wages will go still 
higher for awhile. Inflation will continue — to an extent that 
only time will determine. Through it all, industrial manage- 
ment remains saddled with the multi-sided job of carrying 
on the American way of doing things. And management must 
rely on engineering brains for the ways and means. 

Here are a few examples— presented for purposes of 
thought stimulation rather than for operating detail — 
of some of the things that can be done. Air-operated fixtures 
in one machine shop have increased production in some op- 
erations more than 100 percent; new honing techniques speed 
removal of metal from stock by six to eight times while re- 
sulting in precision of high magnitude; incentive systems, 
whereby the worker’s pay is increased m proportion to his 
productivity, are coming into wider use, formerly gloomy 
shops and foundries are being cleaned up, made brighter, 
with good psychological effect on labor; decentralization of 
industry is helping to get factories nearer to sources of raw 
materials and assembly lines closer to markets. 

By means such as these, and many others, American in- 
dustry can overcome the handicaps of mounting costs. And, 
showing the way, will be the industrial engineer who has 
the vision to view the picture as a whole without losing 
.sight of its component parts. 


HIGH PRESSURE STEAM 

As an example of what can be done when necessity presses 
is the buzz-bomb launching system perfected by Babcock 
and Wilcox. The equipment uses steam at 1200 pounds per 
square inch pressure and can handle steam at the rate of 
3,000,000 pounds per hour. This potential power is controlled 
by a valve having an opening and closing time of three one- 
hundredths of a second and remaining open for eight tenths 
of a second. In this short space of time, the equipment de- 
velops a peak of 25,000 horsepower. 

Here is something for steam engineers to conjure with. 
The system may never be used to launch buzz bombs against 
an enemy, but it has many implications for peace-time ap- 
plications. 


DOWN ON THE FARM 

Farms m the United States are growing fewer in number 
but larger in size, and it’s all because of mechanization. 
Tractors, bulldozers, and combines have changed the entire 
agricultural horizon in recent years and will probably con- 
tinue to do so for some time to come. 


Btf P> Peak 


Down in the wheat and rice farms of the Texas Panhandle, 
in the cotton plantations of the south, up in the farms of 
Michigan and Wisconsin, even m the smaller units of the 
east, the trend is definite and encouraging. With mechaniza- 
tion, much of the arduous and distasteful labor of the farm 
is eliminated. Operating costs per acre go down. Farm op- 
eration becomes more attractive. And the entire nation will 
benefit by decreasing costs of production. 

While looking at the farm picture, let’s glance at the 
fanner’s wife. According to a study made by the Kansas 
State College, there is a tremendous pent-up demand for 
electrical equipment m the farm kitchen, running water in 
the bathroom, fresh paint on the house and farm buildings, 
and linoleum on the floor The survey further shows that 
two thirds of those planning purchases want to pay cash. Of 
the remainder, only 8 percent are planning on installment 
purchases. The average farmer surveyed expects to spend 
about $1000 in the next two years on household and farm 
equipment. 


SN THE MOVIES 

In recent years, industry has learned much about the value 
of moving pictures for training purposes, public relations, 
and employee education. A few specialized producers have 
attempted to fill the demand. Now Hollywood has cast an 
appraising eye on the industrial field and is starting to do 
something about it. Without plumping too strongly for 
Hollywood’s blood, thunder, and sex technique, it is obvious 
that the moguls of moviedom could contribute greatly to 
the technical improvement of industrial films of all types 


ON THE RAILS 

order has just been placed with Pullman Standard by 
the Baltimore and Ohio Railroad Company for two eight- 
car streamlined all-coach trains The Illinois Central, the 
Missouri Pacific, and the St. Loms-San Francisco have been 
conducting surveys to determine what their passengers want 
in the way of service, speed, and equipment. 

These are all steps in the right direction. The railroads 
still have an odorous past history to live down. A few crack 
trains and sporadic surveys will not do it. Service must be 
improved all along the line. Schedules must be speeded up 
and maintained. Railroad personnel must be snapped out 
of its war-time attitude of “the public be damned” and re- 
educated to the fact that the public maintains the railroads 
Only then will the railroads start once more toward the goal 
of reclaiming business from other forms of transportation. 
The technological means are available. Let the railroads make 
the most of them. 


FOR FUTURE REFERENCE 

The electrical utility industry, according to the Federal 
Power Commission, has “advanced significantly toward a 
degree of financial soundness”. . . Reynolds Metals Com- 
pany, with new acquisitions, will have sufficient capacity to 
produce as much aluminum as was necessary to fill pre-war 
demands; after filling their own requirements, they will sell 
alumina at cost plus 6 percent. . , Glass-reinforced plastics 
can compete with metals in many uses. * . Surface coatings 
for wood are being perfected that will prevent the growth of 
infectious fungi and bacteria; uses are indicated in hospitals, 
schools, theaters, and other public buildings. 
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Gourumy Tim&en Boiler Bearing Company 

Seamless steel tubing — seen here emerging from a reheating furnace during manufacture — offers economies 
in many uses by eliminating machining and promises to give strong competition to tubing of other metals 


METALS IN INDUSTRY 


Steel Fights Back 


By FRED P. PETERS 

Editor-in-Chief, Materials & Methods 


A Basic industrial Material, Steel is Assured a Continuance of Its 
Top Position by New Production Methods, by Specifications Tailored to 
Definite Industrial Needs, and by Its Inherently Adaptable Qualities. 
War-Time "N.E." Steels have Proved Themselves and Are Here to Stay 


A mid the forecasts of steel’s de- 
cline as the champion among 
modem engineering materials, and 
of the dawn of a “light-metal era” 
or a “plastics age,” certain funda- 
mental factors stand out: (1) even 
on a volume basis the production 
of steel dwarfs the combined pro- 
duction capacity of light metals and 
plastics; (2) steel will he required 
in large amounts to equip and sup- 
ply the industries producing and 
fabricating light metals and plastics; 
(3) on a price basis, which inevitably 
determines the disposition of the 
tonnage business, steel is the over- 


whelming favorite; and (4) the steel 
industry is developmg its own spe- 
cial answers to the light weight, cor- 
rosion resistance, or beauty of the 
more glamorous materials. 

In short, steel is and will long 
continue to be our basic industrial 
metal. During the war the steel in- 
dustry developed stronger alloy 
steels; stainless steels that are 
cheaper to fabricate; steels with ex- 
cellent resistance to the high tem- 
peratures encountered in gas tur- 
bines, ]et engines, and turbosuper- 
chargers; and coated and clad steels 
that combine the basic qualities of 


steel with the special surface prop- 
erties of other materials. The indus- 
try’s metallurgists and engineers 
worked out new fields and types 
of applications; taught users how to 
employ steel more economically; 
and formulated specifications that 
enable consumers to specify and 
order steel to the best advantage of 
the user. 

Continued study of the physical 
chemistry of steel making, contribut- 
ing to better regulation of metal- 
lurgical reactions, slag composition, 
temperature, and deoxidation, have 
led to greater refinement of produc- 
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Xion practice and control of the end 
product. Many alloy steels formerly 
made m limited quantities in an 
electric furnace can now be made 
in huge open hearth heats. This 
means a lower price to the buyer. 
Consumers also find available “in- 
tensified” steels, whose hardenability 
has been greatly enhanced by addi- 
tion of boron. Bessemer steel has 
seemed to be passing out of the 
picture, but better practices, im- 
proved standards, and elimination 
of rule-of-thumb methods of manu- 
facture have made it a formidable 
rival of open hearth steel for many 
applications. 

Speedy deposition of a thin phos- 
phate film on sheet and strip steel 
found many applications in war- 
time and other new coatings are now 
helping to make steel more useful. 
Pickling processes have been de- 
veloped, including continuous pick- 
ling which is faster and more effi- 
cient, while deep drawing of steel 
for cartridge cases, to supplant 
scarce brass, has taught many les- 
sons. Improved automotive springs, 
used in military vehicles, will re- 
sult in better peace-time equipment 
and another special steel, developed 
for landing mats, may now be 
adapted to preventing soil erosion. 
Other recent improvements include 
abrasion-resisting grips for conveyor 
belts, special galvanized sheet steel 
for air-conditioning ducts, and an 
enameling stock for signs and house- 
hold goods that requires no ground 
coat. 

ALLOY STEELS — The outstanding 
broad trend m ferrous materials 
engineering is the war-impelled and 


still increasing emphasis on alloy 
steels These seem to be the steel 
industry’s major strategical answer 
to any implied threat from light 
metals, caibide tool materials, plas- 
tics, plywoods, and so on. New al- 
loy stainless and tool steels have 
met the need for improved strength 
to weight relationships; better re- 
sistance to heat, corrosion, and 
wear; and various specialized piop- 
erties. 

The development and specification 
of alloy steels have been earned 
forward with special attention to 
woikmg properties and costs. The 
N.E. — National Emergency — steels 
have demonstrated their usefulness, 
and some are here to stay. Steel 
specifications based on hardenability 
— the “H” series — have been formu- 
lated and steels of various types 
have been produced specifically for 
easier weldmg and adaptability to 
welded structures. Machinability 
factors — with particular emphasis 
on behavior with carbide tooling, 
with new lubricants, and after heat- 
treatment — have also been the sub- 
ject of much attention 

The N.E. steels of the war are 
unique m that they are not a trade- 
marked brand of any one company 
but rather the products of the steel 
industry as a whole. Developed m 
1942, by engineers associated with 
the American Iron and Steel Insti- 
tute in co-operation with the Society 
of Automotive Engineers and other 
groups, they were devised to save 
critical alloying elements such as 
nickel, chromium, and molybdenum. 
In the N E. steels the amounts of al- 
loying elements are much reduced 
in percentages and they often de- 


pend on three or moxe alloying ele- 
ments wheie two were used befoie 
Again, they take advantage of the 
“residual” alloys present m 01 di- 
naiy scrap, xesiduals which inci ease 
m alloying percentages as the yeans 
go by. 

The impoi tance of these steels 
may be gaged by the fact that, dur- 
ing 1944, 36 percent of all alloy 
steel production was of the N E 
type. This, of course, does not neces- 
sarily reflect the popularity of the 
N.E.’s, since war-time conditions 
compelled their use m many ap- 
plications. The real test will come 
when steel is plentiful and con- 
sumers can choose freely the speci- 
fications they want. 

Advances in the application of in- 
dividual steels, and in methods and 
bases for specifying, have also been 
made. One of the foremost of these 
has been the promulgation by the 
American Iron and Steel Institute of 
the “H” steels specifications. It is 
now possible to specify engineering 
alloy steels of all standard types 
as to hardenability limits rather than 
on the former chemical-composition 
basis only. 

By using “H” steel specifications, 
the steel user does not encounter 
the occasional off -hardenability 
heats that are common when steel 
is ordered to chemical-composition 
specifications only. On the new basis 
the chemistry may vary slightly 
but the hardenability — of greater 
practical importance — will be with- 
in the specified ranges. This will not 
only enormously simplify the user’s 
heat-treating problem but will also 
aid the producer in fulfilling the 
specification requirements. 

The “H” steels, identified by the 
letter “H” following the usual 
numerical designation — 8730H, NE 
9440H, and so on — are produced to 
conform to specific end- quench 
hardenability limits, which are based 
on hardenability bands for each 
steel as tentatively established by 
A.I S I. and S.A.E. committees. For 
users to whom hardenability prob- 
lems are critical, the “H” steels are 
a definite solution. 

EXTREME TEMPERATURE STEELS— 
Successful production of turbo- 
superchargers, gas turbines, and jet- 
propulsion units depended on find- 
ing materials that would withstand 
the 1200 to 1500 degrees, Fahren- 
heit, at which many parts of such 
equipment must run continuously. 
Usual heat-resistant materials either 
scale badly or lack strength or sta- 
bility under load at these tempera- 
tures. 

The materials developed and used 
overcame these limitations individu- 
ally, and by careful application of 



High-tensile, low-alloy steel plus welded construction save 8300 pounds on 
each of these 50-ton boxcars. Use of the "right" steel far the job is important 
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Large open hearths 
are now 
being used to 
meet tonnage demands 
for special 
alloy steels once 
limited in 

quantity by electric 
furnace production 


Courtesy American Rolling 
Mill Company 


the previously available materials 
where they could be used and of 
the newer “super” materials — often 
expensive or difficult to fabricate — 
for only the most severe-service 
areas or parts, the problem was 
satisfactorily solved. Research, how- 
ever, goes on for even better mate- 
rials to permit important improve- 
ments m the thermal efficiency of 
gas turbines and like devices. 

Many of the new materials are 
nickel-base or cobalt-base alloys 
containing chromium and .tungsten, 
titanium, and/or molybdenum But 
some of the most useful are classed 
as steels. Thus, for impellers m air- 
craft jet- engines, a new steel con- 
taining 16 percent chromium, 25 per- 
cent nickel, 6 percent molybdenum, 
and 0 08 percent carbon was em- 
ployed. Another modified stainless 
steel — 19 percent chromium, 9 per- 
cent nickel, plus tungsten and 
molybdenum — was fabricated from 
plate and forgings into parts to op- 
erate at 1100 to 1300 degrees, Fah- 
renheit, in marine gas turbines. 

A new steel, introduced during 
the past year and specially devel- 
oped to have superlative mechanical 
properties at sub-zero temperatures, 
contains 8 to 10 percent nickel and 
less than 0 12 percent carbon 
Capable of giving Charpy impact 
values of 25 foot pounds at minus 
320 degrees, Fahrenheit, its mini- 
mum tensile properties in the form 
of normalized tubing — at room tem- 
perature — are given as 80,000 pounds 
per square inch ultimate strength, 
50,000 pounds per square inch yield 
strength, and 20 percent elongation 
in two inches. 

This cold-resistant steel is re- 
ported as being applicable to low- 


temperature work in place of the 
conventional 18/8 stainless steel 
tubing, and it appears to have espe- 
cially interesting possibilities for oil 
refineries and the chemical indus- 
try. Corrosion resistance, one of its 
chief features, suggests logical fields 
of use where a combination of re- 
sistance to chemical attack and to 
low-temperature embrittlement is 
necessary. 

LOW-ALLOY STE E LS — Builders of 

all types of transportation equip- 
ment, striving for the lightest pos- 
sible weight consistent with safety 
and cost considerations, are showing 
mterest in two new low-alloy high- 
strength steels that have recently 
entered the specifications. 

One of these — Aldecor — is of the 
traditional class of high-yield- 
strength, low-alloy steels, with 
corrosion-resistance superior to cop- 
per-bearing steel, and good forraa- 
bility and weldability as -rolled. Its 
distinguishing feature is an impos- 
ing array of alloying elements, the 
composition ranges being 0.25-1 5 
percent chromium, 0.25-1.5 percent 
nickel, 0.07-0.6 percent molybdenum, 
0.08-0.75 percent copper, 0 07-0.18 
percent phosphorus, 0.50 percent 
maximum manganese, and 0.14 per- 
cent maximum carbon. Not only 
does the amount of each constituent 
serve a special purpose with respect 
to strength, corrosion resistance, or 
processing behavior but the whole 
composition will provide a suitable 
use for the quantities of tri-alloy 
scrap which will continue to come 
back to the steel mills for the next 
few years. 

Another new low-alloy steel is 
“J-alloy,” which is produced in 


three carbon-content grades, low- 
carbon for high ductility, forma - 
bility, and weldability in the as- 
rolled condition; high- carbon for 
abrasion-resistant applications; and 
medium carbon for low-alloy shaft- 
ing and other uses. The medium and 
high-carbon grades benefit from 
heat treatment and in this respect 
J- alloy differs from most of the 
other low-alloy steels, which are 
conventionally produced for use m 
the as-rolled state. J-alloy is de- 
scribed as also retaining good tough- 
ness down to sub-zero temperatures 

OTHER STEELS — In the tool steel 
field, the tungsten type high-speed 
steels have recovered much of the 
ground lost to the high-molybdenum 
high-speed steels — such as 6 per- 
cent tungsten. 6 percent molyb- 
denum compositions — but the latter 
are “here to stay” m considerable 
amounts, like many other worthy 
war-time “substitutes.” 

A new free-machining tool steel, 
now on the market, is described as 
having 25 to 200 percent faster 
machmability than the usual tool 
steels and to surpass the ordinary 
tool steel specifications in many 
ways. It is an oil-hardening — to 65 
Rockwell — very slightly distorting 
steel, with good impact and trans- 
verse rupture strength, and excep- 
tional wear resistance. Suggested 
uses are in cold-work dies, hard ma- 
chined parts, bushings, and so on 

An important trend is evidenced 
toward the use of tool steel tubing 
in place of bored-out hard steel rods 
for many parts. Tool steel tubing 
often saves much time and expense 
m producing a hard steel ring, bush- 
ing, arbor, annular die, liner, sleeve, 
or similar part, and may also sim- 
plify the problem of achieving full 
hardness where desired without ex- 
cessive distortion. 

Development of a new fine- 
grained titanium-bearing steel — 
christened Tx-Namel — gives manu- 
facturers of vitreous- enameled 
products a base stock on which they 
can apply white or light-colored 
single cover-coat enamels without 
prior applications of a ground coat. 
The titanium, present in the steel 
in proportion to the carbon content, 
reduces or eliminates pitting, black 
specks, and blisters when the steel 
is enameled. 

In general, steels may lose some 
end-use applications to other mate- 
rials, but it is plain that the indus- 
try is highly active. Steel is devel- 
oping its own answers to the chal- 
lenge from without, but in any case 
is certain to find wide markets in 
machinery and equipment to manu- 
facture the new competitive mate- 
rials. 


MARCH 1946 


SCIENTIFIC AMERICAN 


103 


ELECTRONICS 


Conducted by KEITH HENNEY 


Detecting the Invisible 


Sub-Surface Flaws are Revealed and Their Location and Size Deter- 
mined by Non-Destructive Inspection with Supersonic Frequencies For- 
merly Used to Trace Submarines. Electronic Mine-Detectors, Also War 
Products, May be Ideal for Scouting Pipe and Cable Laying Projects 

By JOHN MARKUS 

Associate Editor, Electronics 


E lectronic detecting devices, re- 
lieved of their war-time con- 
cern with land-mine hazards and 
anti-submarine patrol, are now be- 
ing adopted by the industrial world. 
These “electronic eyes” capable of 
probing for flaws in the depths of 
solid objects or of sounding the sur- 
face of the earth for unseen pipe- 
lines, cables, and other obstacles to 
excavation, hold promise of wide 
utility; they detect hidden flaws 
without destroying the part under 
test, and they can be mounted on a 
vehicle to scout underground in- 
stallations with surprising speed and 
accuracy. 

FLAW DETECTION - Electronic 
flaw detectors, for non- destructive 
inspection of castings, forgings, and 
similar items, employ supersonic 
frequencies— the sonar principle — 
used during the war for detecting 



Sperry type supersonic Refiectoscope; 
quartz-crystal search unit is seen on 
end of cable; cathode-ray tube screen 
is large circular area at center left 


and following submarines. Ranging 
between one million and twelve mil- 
lion cycles per second, these fre- 
quencies are too high for detection 
by the human ear. Moreover, super- 
sonic waves travel best in solid or 
liquid materials and weaken rapid- 
ly in air; in this respect they differ 
from radio waves, m the same range 
of frequencies, which travel best m 
air and on the surfaces of metals. 

In use, the instruments send 
supersonic pulses into the material 
under test and measure the time it, 
takes the pulses to travel through 
the material, reflect from the op- 
posite side or from a defect, and re- 
turn to the point of origin. Flaws 
and defects can be detected up to 
ten feet away from the point of ap- 
plication of the small search unit. 
This unit, consisting of a piezoelec- 
tric quartz crystal, not only trans- 
mits the supersonic pulse into the 
material but also receives it after re- 
flection. A film of oil or other liquid, 
to aid the transfer of the pulses, is 
applied between the crystal and the 
material. 

Electrical energy, supplied to the 
crystal for conversion into me- 
chanical energy, is produced by an 
electronic generator and synchro- 
nizer that provides three different 
output pulses 60 times a second. 
These pulses actuate other elec- 
tronic circuits that cause an inter- 
mittent horizontal deflection of an 
electron beam on the screen of a 
cathode-ray tube. The resultant 
broken line appearing on the face 
of the tube thus provides electroni- 
cally controlled distance markers 
that can be adjusted to represent 
any desired length, in inches, within 
the material under test Distortions 
of the line appear when a pulse re- 
flects from a defect in the material, 


and the markers indicate the de- 
fects distance from the point of ap- 
plication of the crystal. 

Invented by Dr. Floyd A. Fire- 
stone, the flaw detector is manufac- 
tured by Sperry Products, Inc., and 
has been applied so far mainly to 
testing of metals. Both plastics and 
liquids, however, conduct supersonic 
waves at the frequencies utilized 
in the instrument and are therefore 
adaptable to this method of testing 
or measuring. Variations in mate- 
rials, in wavelengths of sound, and 
in the size of the defects to be lo- 
cated, made a wide range of testing 
frequencies mandatory for general 
industrial use. Adjustment of only 
six knobs changes the testing fre- 
quency and for ordinary testing an 
operator may be trained in two 
weeks. 

The maximum penetration dis- 
tance of the supersonic pulse de- 



Portable mine detector spots metallic 
or non-metallic sub-surface objects; 
headphones and meter signal a pickup 


pends upon the material. Steel and 
aluminum permit relatively deep 
penetration while such metals as 
lead and copper are fairly resistant 
to penetration. Large grain sizes 
and small discontinuities make it 
difficult to test long distances in any 
material when these discontinuities 
are of the same magnitude or larger 
than the supersonic wavelength be- 
ing used. 
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Line traces on cathode-ray screen (below) are jogged to locate distance 
of flow indications — Pi, Pj, Pi, Pr>, and Po — from points A, B, C, 

and D where search unit was applied Corresponding lettering and lines 
on sectioned axle (above) show sources of indications and sound paths 


from the axle or shaft In the past, 
fatigue cracks, even though they ex- 
tended to the surface, could be 
found only by disassembling the 
part and examining it closely* The 
advantages offered by supersonic 
testing, including high accuracy and 
ease of operation, will make the 
process an important addition to the 
non-destructive testing field for 
many materials. 

UNDERGROUND— Crews surveying 
routes for pioposed underground 
pipelines or cables have long needed 
a metal detector whose sensing ele- 
ments could be supported ahead of 
a vehicle running at a reasonable 
speed. Such a device would prevent 
subsequent interference with exist- 
ing installations or other objects in 
the path of the digger. Military de- 
mands for a vehicular-mounted 
mine-detector spurred the develop- 
ment of an electronic unit of this 
type that not only gives a visual 



Although the size of the distortion 
on the cathode-ray tube screen and 
the size of the defect are only 
loughly proportional, the area of a 
large flaw may be plotted by mov- 
ing the search crystal over the test- 
ing surface and noting the indica- 
tions on the cathode -ray tube Ap- 
proximate sizes of small flaws may 
be detei mined by decreasing the 
testing fiequency m steps until the 
supei sonic wavelength approaches 
the majoi dimension of the defect 
and the indication disappears Often, 
considerable information about de- 
fects may be deduced from the 
shape of the distortions appearing 
on the screen Hydrogen ruptures, 
coring, inclusions, fatigue cracks, 
shrinkage cracks, stringers, piping, 
segregations, and laminations are 
some of the defects in metal that 
may be found with the supersonic 
detector. The thickness of a mate- 
rial can also be measured when one 
side is inaccessible. Defective bonds 
between similar as well as dis- 
similar metals can be found, and the 
soundness of many welds can be 
determined. 

Pictures of the cathode-ray tube 
screen show the supersonic pulse 
reflections obtained by different po- 
sitions of the searching unit. The 
cause of the reflections and the cor- 
responding positions of the crystal 
search unit on the part being tested, 
m this case an axle, are readily 
identified in the cross-section. The 
reflection P x was due to a 1/16 inch 
diameter, two-inch deep hole 
drilled for comparison purposes 
The reflected pulses P 4 and P 6 were 
obtained from the transverse defects, 
and the diminution of the end of 
the axle produced reflection P 8 . 


The search unit crystal used was 
one inch square 

The minimum area of the dis- 
continuity required to give an in- 
dication depends on its distance 
from the surface being tested and 
the homogeneity of the material. In 
aluminum, for example, a void with 
surface dimensions of 0 125 by 0.002 
inch will cause a reflection when 
this discontinuity is two inches 
from the searching unit, and a 5/32- 
inch diameter defect will give a 
reflection when the flaw is 10 feet 
from the crystal. 

Supersonic testing should find 
wide application m industry, since 
axles, shafts, and other objects hav- 
ing one end accessible may be in- 
spected for fatigue cracks while still 
assembled The flaw need not ex- 
tend to the surface, nor is it neces- 
sary to remove wheels or other parts 


and aural indication of buried metal 
but also stops the vehicle automati- 
cally and almost instantly by means 
of electrical controls. 

The mine-detector consists of 
an oscillator- energized transmitting 
coil and a receiving coil connected 
to an amplifier. In the absence of 
mines or other metal objects, in- 
teraction between the two coils is 
nullified. Approaching a metal ob- 
ject, either buried or above ground, 
upsets the delicate electrical balance 
and energizes electronic circuits 
controlmg brake and clutch elec- 
tromagnets. 

The sensitive coils are carried 
ahead of the vehicle on a boom. Since 
the coil’s elevation above ground 
would vary too much in rough ter- 
rain if a rigid attachment were used, 
most of the boom weight is bal- 
anced by an adjustable torsion- 
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spring system, and wheels support 
the boom a fixed distance above the 
ground The use of plywood tubing 
and wooden blocks for the boom, 
and non -metallic wheels, prevents 
electromagnetic interference with 
the coils The automatic stop system 
employs a combination of springs 
and trigger mechanisms working 
almost instantaneously on both the 
foot brake and the clutch, and is 
actuated by the mine signal itself 
Fail-safe features, necessary to 
prevent missing an object because 
of failure of the equipment are so 
designed that any breakdowns of 
the circuit automatically change the 
output signal and tup the brake 
and clutch mechanism to stop the 
vehicle. Meters on the dash of the 
vehicle would further indicate cir- 
cuit trouble 

Before starting operation, the 
electronic detector circuit is bal- 
anced by means of manual controls 
and a water-proof covei is placed 
over the control panel of the oscil- 
lator-amplifier box. Thereafter, the 
operator uses a simple control box 
mounted on the steering column 
This control box incorporates a 
meter which at all times enables the 
operator to know if the circuit is 
still m good balance, and also indi- 
cates the presence of mines A 
switch is available to disengage the 
automatic equipment when auto- 
matic stopping is not desired and 
various tell-tale and warning lights 
show when the equipment is turned 
on and whether all the switches 
and circuits are m operating condi- 
tion. 

The vehicular mine detector was 
developed by Electro-Mechanical 
Research, Inc., for the Engineer 
Board, the development agency for 
the Corps of Engineers, United 
States Army 

PORTABLE DETECTOR — A new 
portable one-man mine detector that 
responds to buried mines or other 
metallic or non-metallic objects was 
developed during the war as a coun- 
ter-measure for non-metallic anti- 
tank mines, and also has promising 
peace-time industrial applications 
This small detector consists pri- 
marily of a 300-megacycle vacuum- 
tube oscillator and antenna system 
mounted in an exploring head that 
is carried over the ground being 
searched. Indications are both aural 
— through headphones — and by 
deviations of a meter mounted on 
the carrying handle. Capable of in- 
dicating the presence of a standard 
American anti-tank mine at depths 
up to five inches, depending upon 
soil conditions, the detector is lim- 
ited by water-soaked soils to a 
range of one inch or less. Extremely 


dry soils mask the presence of non- 
metallic mines while allowing nor- 
mal detection of metal objects 

The detector responds to changes 
m the average dielectric character- 
istics of the soil over which it is 
carried Non-uniformities m the 
ground must geneially be at least 
five inches long, two inches wide, 
and one inch deep to be detectable 
This means, of course, that indica- 
tions will be obtained from stones, 
tree roots, and air pockets m the 
soil, but a trained opeiator can learn 
to distinguish the characteristic sig- 
nals resulting from each type of ob- 
ject Roots, for instance, could be 
followed for some distance along the 
ground, whexeas the response for a 
mine would be localized. 

The total weight of the detector, 
including batteries, is 23 pounds. 
In use, the operator moves the de- 
tector head from side to side, ad- 
vancing approximately one foot per 
sweep while holding the unit some- 
where between two and five inches 
above ground. Over normal soils, 
metallic mines make the audible 
signal weaker while non -metallic 
mines make it louder. In quiet loca- 
tions a resonator on the unit elimi- 
nates the need for headphones. 

Industrially, this detector set or 
its modifications may be used to de- 
tect the presence ol metalhc masses 
of finite dimensions in non-metallic 
objects, while discriminating against 


CRYSTALS 

May Be Used in 

Push-Button Receivers 

Quartz crystals for radio equip- 
ment are usually individually pro- 
cessed to increase the activity of 
vibration. As a result, each plate 
exhibits certain individual charac- 
teristics that are different from 
similar plates of equal dimensions. 

In a new technique developed by 
Philco engineers, as many as 100 
plates can be processed as a group to 
final square-edge dimensions within 
0 0002 inch tolerance. All the blanks 
for a particular frequency are then 
exactly the same at the finishing 
stage This minimizes the tendency 
to lap or etch beyond the desired 
thickness for that frequency and 
avoids most of the failures en- 
countered m temperature cycling. 

Such a mass-production technique 
may lead to the use of the quartz 
wafers in home push-button radio 
receivers to eliminate drifting away 
from the station frequency. Each 
desired frequency would have one 
crystal, so that a ten -station push- 
button set would use ten crystals. 


objects of smallei size Voids or dis- 
continuities m plastics objects can be 
detected with other modifications of 
the detector 

When adjusted off resonance, de- 
tection oi pei sonnel or vehicles m 
motion at ranges up to 100 feet is 
possible In such an application the 
detector might be valuable for intru- 
sion detection systems, paiticuiarly 
wheie ambient light oi noise prevent 
the use of audio or photoelectric 
systems. Fuither suggestions pio- 
pose its application as a safety con- 
trol for machines where space limi- 
tations or olhei conditions prevent 
use of conventional safety equip- 
ment 

Initial i esearch and development 
woik was earned out by the RCA 
Victor Division and RCA Labora- 
tories. The woik was directed by the 
Wai Department Engineer Boaid 
and the National Defense Research 
Committee 

It is interesting to note that the 
electronic developments described 
here supplement lather than replace 
such other detecting methods as X- 
rays, ladai, vibi ation-testing fot 
flaws, and magnetic testing with 
such cathode-ray insti uments as the 
DuMont Cyclograph Each method 
has its own advantages and its own 
gioup of applications to which it is 
best suited for economic, engineei - 
mg, efficiency, speed, or other rea- 
sons. 

In the past, the amount of hand 
work by skilled operators brought 
the cost of ten crystals too high to 
be mcoi pointed m any but a high- 
priced receiver 

ARC CONTROL 

Made Automatic By 

Use of Thyrafrons 

W hile the charge in an arc furn- 
ace is melting down, the electi ode 
must be lowered to maintain the 
arc. When melting scrap falls 
against the electrode and causes a 
short-circuit, withdrawal becomes 
necessary Normal consumption of 
the graphite m the electrode also 
lequires that corresponding adjust- 
ment be made. 

An electi omc unit which gives a 
wide lange of speed and quick 
response m control of the motor 
drive which accomplishes all these 
regulations has been announced by 
Westmghouse Electric Corporation 
The system works by varying the 
armature voltage of a constant-field 
motor with thyratron tubes to pro 
duce the required speed of elec- 
trode motion. 
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PLASTICS 


Plastics In 1946 


W hat part will plastics play m 
the civilian products due to 
appear on the market dunng 1946 7 
This question is m the minds of the 
public; the product manufacturer, 
the plastics processor — molder, fab- 
ucator, and extruder, and the plas- 
tics materials manufacturer. 

The answer would seem to be 
that within six months’ time present 
troubles due to material shortages 
and scarcity of processing equip- 


j Butyrate 



Ounces 

8 rack supports 

0 78 

1 door knob 

0 95 

1 evaporator door knob 

011 

1 nameplate 

0 25 


2 09 

Polystrene 


1 escutcheon and button for lower 


front 

0 67 

1 door front and liner for evaporator 9 35 

1 Crisper front 

6 63 


16 65 

Laminated phenolic 


1 control wheel and gear 

6 88 

4 breaker strips 

14 85 

1 inner door panel 

57 67 

4 food compartment supports 

1 62 


81,02 

Cellulose acetate 


Strike and ctr rail gaskets 

0 14 


Total plastic used, 6 lb , 3 9 az 


ment will be at least partly m the 
past. Normal full capacity operations 
should have become well organized 
and production should be steaming 
along at a furious pace with cus- 
tomeis fairly well assured of a date 
upon which their orders for various 
plastics parts will be delivered 
All this, of course, is predicated 
on the ability of American business 
to reconvert its plant facilities and 
to settle its many labor and man- 
agement difficulties, upon a quick 
leturn to normal political relations 
between nations, and upon a fairly 
rapid adjustment to economic sta- 
bility m the devastated nations. If 
these disturbing elements are al- 
leviated, it is reasonable to expect 
that the plastics industry will be on 
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Finding its Best Market in a Diversified Group of Other Industries, 
the Plastics Industry Looks Forward to a Busy Year. Production, Still 
Somewhat Limited by Materials and Equipment Shortages, is Expected 
to Smooth Out Soon. Will All- Plastics Cars be Forthcoming Eventually? 


By CHARLES A. BRESKiN 

Editor, Modem Plastics 


its way to sui passing the 161-per- 
cent increase predicted for it by the 
Committee for Economic Develop- 
ment. 

OTHER INDUSTRIES-Judgmg by 
every known survey released thus 
far, this 161-percent increase is not 
as astounding as it would seem at 
first reading. Consumers m the 
United States are going to be in the 
market for more materials m 1946 
than in any time in the nation’s his- 
tory. Because the plastics industry is 
so largely concerned with supplying 
parts and finished items to other m- 
dustiies — consumer durable goods, 


automobile, construction, transpor- 
tation, textile, paint and varnish in- 
dustries, and the electronics fields — 
expansion of these industries means, 
of necessity, an even greater in- 
crease in the volume of plastics 
products. 

Take the metal- woi king industries 
as illustrative of the increased de- 
mands that may be expected by the 
plastics industry during 1946 Ac- 
cording to a survey of the 55 metal- 
working industries which was re- 
leased by the Civilian Production 
Administration in late 1945, the 
shipments of these industries by the 
middle of 1946 will be three times 


Innovations in modern 
refrigerators 
(right), such 
as Crispers and 
transparent 
doors, require 
various types of 
plastics in 

substantial quantities. 

Table (left) 
indicates amount of 
plastics used 
' in a representative 
domestic unit 



Courtesy WestlngUouse Electric Corp. 
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the average 1939 rate Of course, it 
would not be surprising if the met- 
als trade luns ahead of many other 
manufacturing enterprises in in- 
creased production m the first post- 
war years. Its production lines were 
almost completely changed over to 
special war items and the demand 
for its products, such as refrigerators, 
automobiles, machinery, and so on, 



Courtesy Duress Plastics & Chemicals, Inc 
Many new vacuum cleaners employ 
some plastics parts, but amounts vary 


has grown so tiemendously that it 
may take a long time to satisfy all 
the potential customers. 

However, this unusually high 
business potential is of great im- 
portance to the plastics industry 
because metals trades are among 
its best customers. Furthermore, 
plastics were just beginning to get 
a foothold m this field before the 
war. If the metals trades increase 
their production two and a half or 
three times in the next six months, 
it is to be assumed that their de- 
mand will be for even more than 
two and a half or three times the 
plastics they used m 1939. 

Since it is impossible to detail 
every particular field where plastics 
are used, a few of the most repre- 
sentative industries have been se- 
lected to indicate the potential de- 
mand and supply possibilities for 
plastics. 

AUTOMOTIVE PLASTIC$-In auto- 
mobiles there is little evidence to 
indicate that more plastics will be 
used per car by any of the old com- 
panies for the 1946 passenger car 
than were used in the 1942 model; 
the 1946 model being, for the most 
part, a reproduction of the last pre- 
war model But what of the 1947 
models? Motor company officials are 
extremely reticent in discussing their 
pla^s, but it is certain that plastics 
will not fade out of the picture as 
some quarters have predicted. 

As far as thermosetting applica- 
tions are concerned, these have been 
well established for years. While 
certain poor applications may be 


corrected through redesign or the 
use of another type of raw material, 
there should be little change in this 
picture Instead there may be an 
advance m the use of thermosetting 
materials if certain types of lamina- 
tions fulfill the role anticipated for 
them 

The thermoplastic materials may 
find increased use in a number of 
parts of the 1947 automobile. Take, 
for example, its application in 
doughnut-shaped white sidewall 
disks which fit over tires and give 
the appearance of white sidewalls 
while protecting the tire from scuff- 
ing. And there is the huge field of 
car upholstery. 

It has been estimated that at least 
50 percent of all war-time truck - 



Courtesy Emerson Radio & Phonograph Cox*p. 
Sturdy and attractive, hand radio case 
is made of cellulose acetate butyrate 


type vehicles requiring coated fabric 
seat covering used vinyl or coated 
cloth. Although synthetic rubber is 
now becoming available, plastics 
materials manufacturers expect to 
capture at least half of this market 
And at five square yards for the 
average truck, this is a substantial 
market. If upholstery for station 
wagons and convertibles is counted 
m, the market for vinyls mounts 
tremendously. 

Perhaps some of the greatest 
curiosity regarding new cars centers 
around the projected automobiles 
with plastics bodies. Two come from 
California — one, called the Bobbi- 
Kar, is to weigh less than 600 pounds 
— the other, the Californian, is to 
have but three wheels. A third model 
is the one being designed for Gra- 
ham-Paige by William Stout, fa- 
mous airplane designer, 

DOMESTIC GOODS— Washing ma- 
chine agitators of plastics, just be- 
ginning to come into use when the 
war broke out, still appear to be the 
most important item in washers, 


with respect to the plastics industry 
Housewives were said to like them 
because of their color and because 
they did not corrode as metal units 
sometimes do as a result of the ac- 
tion of the soap. 

However, because the cost of the 
plastic agitator is ab$ut 25 percent 
higher than that of a similar unit 
made of aluminum, the plastics in- 
dustry expects to get only a part of 
the business in the older type ma- 
chines, But even on the laundry 
units that lack this three to seven 
pound plastics part, there will be a 
few molded accessories such as the 
knobs. 

A breakdown of the plastics parts 
on a typical refrigerator, which was 
supplied by a representative com- 
pany, shows that a surprising 
amount of this material is used The 
totals are somewhat of an increase 
over pre-war units where there 
were few Crisper fionts and where 
a transparent door and liner for the 
evaporator was the exception. Then, 
too, increasing use is being made of 



Courtesy Bakelite Corporation 
A plastics washing machine agitator, 
largest pre-war item in this field 


laminates, particularly for the inner 
door panel. These last three plastics 
applications are appearing in more 
and more of the well-known models. 

OTHER USES — Juke boxes, com 
machines, and vending machines 
all represent a most interesting field 
for plastics. Surveys have shown an 
estimated increase m this industry 
of 110 percent for 1947 which is 
greater than the increase for any 
other industry save only plastics, 
rayon, and transportation 
There are two branches to this 
field; amusement machines and 
vending machines. Chief users of 
plastics up to now are the nickel 
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Courtesy General Electric Company 
Plastics cases will probably be used 
an about half of the new alarm docks 


phonographs or juke boxes, the 
principal plastics used is cast 
phenolic. Its high color and forming 
qualities are desirable character- 
istics for this application. 

Other plastics used in minor ac- 
cessory parts today, perhaps in major 
elements later on, are polystyrene, 
cellulose acetate tubing, vinyl resm, 
and laminated parts. Whatever the 
material, it should be a type that 
will not scratch nor shrink. And it 
must lend itself to the music box’s 


e 

FIRE CONTROL 
System Uses 
Plastics Parts 

R ecently developed rate-of-nse 
fire alarm, fire control, and fire 
extinguishing systems depend for 
much of theii success on the dia- 
phragm cases molded of Avtex by 
the Hood Rubber Company 



Front and rear views of plastics- 
molded diaphragm case used in new 
heat-actuated tire alarm system 


requirement of bright colors and 
resistance to rough-house treatment 

Today the demand for all types 
of com machines is so great that 
the manufacturers are using any 
material available which means that, 
save for juke boxes, only the old 
type metal box is in production. 
Plans now on the drawing board, 
however, call for the use of quan- 
tities of plastics 

Probably none of its customers 
put so much pressure on the plastics 
industry as did radio manufacturers 
immediately following V-J Day. 
The reason, of course, was the great 
rush to be first on the market. The 
many uses of plastics m the radio 
field were fully discussed in the 
February Scientific American. 

Different radio manufacturers use 
different amounts of plastics, and 
it is only possible to take a mean 
average RCA reports that their 
pre-war plastics cabinet required 
two pounds, four ounces; a new 
model will need twice that amount 
Stewart- Warner states that the 
average weight of plastics m one 
of their models be from 2Vz to 314 
pounds or about l A pound more than 
the pre-war model. 

In general, all indications are that 
for the plastics industry the ending 
of the war opened the way to an 
even greater expansion in material 
manufacturing and processing fa- 
cilities than it experienced during 
the war years. 

$ m 

Essentially, each system consists 
of one or more heat-actuated de- 
vices, or heat detectors, fastened at 
intervals to the ceiling and con- 
nected to the diaphragm case in a 
release mechanism by means of air- 
tight tubing. Heat from a fire causes 
the small amount of air that is 
trapped in the heat- actuated device 
nearest the flame to expand. In turn, 
this pressure is conveyed through 
the air tubing to the release mech- 
anism where it moves a sensitive 
metallic diaphragm which starts the 
fire protection apparatus working 
The diaphragm case and the me- 
tallic diaphragm are the heart of 
the mechanism upon which the 
operation of these systems depends. 
Consequently, it is of utmost 
importance that the two molded 
parts which comprise the case be 
precise m their measurements. 
Otherwise, the sensitive diaphragm, 
which is held in place between the 
halves of the housing, may be 
thrown out of line so that the actu- 
ating air impulse will not blow 
against it with the necessary force. 
The sheets of material selected for 


the molding of the two parts of the 
laminated diaphragm case are cut 
into pieces three feet long. Each ply 
is laid at a 90-degree angle to the 
one below. These laid- up panels are 
preformed under pressure, the pre- 
forming plates being heated to a 
temperature that will just soften the 
resin. This treatment reduces the 
bulk factor and produces a lam- 
inated sheet that can be easily 
handled. 

Blanks about the size and shape of 
the mold cavity are cut from 
the sheets and the load carefully 
weighed. These blanks are then 
loaded m the mold cavity Both 
parts are molded under relatively 
high molding pressures in a flash - 
type compression mold 

PLASTICS SCREWS 

Hold Mirrored Switch 

Plates in Place 

Ever notice how incongruous are 
the dark metal screws which hold 
mirrored switch plates in position? 
Now, screws as light as the switch 
plate itself have been put on the 
market by the Haring Switch Plate 
Company. These transparent screws, 



Transparent screws for switch plates 


injection molded of Tenite by Plas- 
tics Division, S. S. White Dental 
Manufacturing Company, are lighter 
in weight than their metal counter- 
parts and are said to exert less pres- 
sure during installation, thereby re- 
ducing the chances of the mirror 
being chipped or marred. 

SCOURING CLOTH 

Uses Plastics Beads as 

Abrasive ; Stays Clean 

Latest plastics household help is a 
Plaskon coated scouring cloth in 
which the plastics is sprayed onto a 
terry cloth base to form little beads 
on the surface. These beads provide 
the abrasive necessary for cleaning. 
Advantages of this new Downy 
Products Company scouring pad 
are: no metal splinters to hurt the 
hands, absence of all film after the 
pot is cleaned, no breaking off of 
parts of the cloth, no absorption by 
the pad of dirt or food particles. 
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Millionth of o Second X-Ray Equipment Has Been Built Which Can be 

J Directly Applied to Great Numbers of Practical Industrial Uses. Its 

ust arriving on the industrial Ability to Watch High-Speed Machinery in Motion May Practically In- 

maiket is an X-iay device which . . . . . . x l * 

can look through an inch of steel, tluence Present-Day Machine Design, Use, and Maintenance Techniques 

stop motion — in a photographic 

sense— of the fastest moving mecha- B EDW IN LASRD CADY 

nisms ever built, and produce pic- 1 

lures which will tell just what each 

hidden machine part is doing ejection mechanism would jam pictures of what was happening to 

Designed originally for basic re- Nearly all of the woiking parts of the brass All the guess work was 
search, this millionth of a second X- this mechanism are hidden, shielded taken out of the setting up Set-up 
ray machine is moving stiaight into by steel housings. The set-up men time was reduced to minutes 
the practical end of factory opera- had to make their adjustments by Problems like this exist by the 
tion. It can give the right answers guess and by “sense” and by “feel ” hundi eds One of them is the stamp - 
to many problems about which man- With good luck the machine might mg and foigmg of tough alloy steels 
agement men have been guessing be set up in an houi. With bad luck and even of metals which are not so 
It can save a tremendous amount of it could take days. There seemed tough Quite often a punch press 
time along the production line Lab- to be no dependable “average set- will be woiking smoothly and then 
oratory men may use it also, but up time” which could be predicted without wai mng the stock will begin 
there is too long a lme-up of tasks when planning production runs to seize and gall in the dies. A deep 

on the shop floor for such a device One of the millionth of a second drawing press ifiay take minutes to 
to remain simply a research tool X-ray machines was available to set up and it may take days Forg- 

the plant laboratory. Someone mg dies may seem to be perfectly 
PEERING THROUGH MACHINES — thought of bringing it to the auto- designed and made, and yet the hot 
Typical of what this machine can do malic machine. This did not present metal may refuse to flow in them, 
is the experience of a large manu- any difficulties; the X-ray machine A thread rolling machine may not 
facturer m New England. In this is mounted on wheels and can be produce anything but spoiled threads 
shop is an automatic machine which, transported as easily as any floor until an operator who has “genius” 
once it gets going, will turn out mil- type, long framed shop crane in his finger tips makes adjustments 

lions of brass parts without stop- The X-ray machine could look which he cannot explain. Quite a 
pmg. The trouble always was that right through the steel on the ejector few such situations are solved by 
when setting up the machine the mechanism and give instantaneous sheer mechanical intuition, a process 



X-ray equipment built by 
Westinghouse for 
making exposures at a 
speed of one millionth of 
a second The 
tube is mounted on the 
front end of the 
power source, called a 
surge generator 
Industrial applications 
of this type of 
X-ray apparatus are 
beginning to be explored 


which is as costly as it is unpre- 
dictable But now the high-speed X- 
lay will look through the steel dies 
almost as readily as if they were 
clear glass, and will show just what 
the troubles are 

Use of this machine is not going to 
be confined to the few big shops 
Almost any medium-sized factoiy 
can afford one The exact sales prices 
have not been announced at this 
writing, but a 150 KV machine 
should cost about $5000 and a 220 
KV machine about $8000 These 
estimates aie based upon $2400 foi 
the purely mechanical parts, to 
which will be added a cost for the 
X-ray unit, varying with the power 
of the unit. No matter what power 
a shop may find that it needs, the 
cost of the machine will be no higher 
than that of a good turret lathe. 

TOOLS AT WORK - This leaves 
wide open the question of who will 
be the first to turn high-speed X- 
ray photography to profit m many 


no 
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a situation Some smart shop is go- 
ing to X-ray the operation of metal- 
cuttmg tools on a high-speed lathe 
woikmg on one of the hard-to- 
machme high alloy steels, and ob- 
tain a worth-while cost advantage 
over its competitors 

Stiange to say, nobody really 
knows how metal- cutting tools op- 
ei ate All present knowledge is 
based upon experience, logic, and 
assumptions The high-speed spark 
01 flash camera has yielded some 
mteiestmg evidence, but it can only 
photogiaph dry tools and metals, it 
cannot look through floods of cutting 
oil and see how metal is cut under 
actual operating conditions But the 
high-speed X-ray can see just how 
the chip is bearing on the tool, how 
the woik is depositing packed mate- 
rial 01 “built up nose” on the cut- 
ting tool, and how this nose is being 
sloughed off by the abrasive action 
of the chip. Aftei a little experiment 
to develop methods foi using the 
X-ray, the exact machmeability of 
any lot of steel may be determined 
by actual observation of chip per- 
formance on the first few turns of a 
lathe spindle Then the tools can be 
ground to suit the steel, the speeds 
and feeds can be adjusted, and the 
cutting oil mixture and tempeiature 
vaned The lesult will be an ideal 
set-up made within minutes and 
with no wastage of expensive law 
material, as contrasted to the houis 
of set-up time and large wastage 
of present cut-and-try methods 
Moreover, every lot of steel will be 
fabucated at the highest possible 
speed instead of the present com- 
promise speeds 

Ai c welding of metals low in 
weldability can be improved Pho- 
tography has been nearly helpless to 
study the performance of welding 
operations, the extremely bright 
light from the welding arc over- 


Study of what happens 
when dirt passes 
through the mechanism 
of a vacuum cleaner 
is made possible by the 
Westinghouse ultra- 
high speed X-ray The 
flow of air and relative 
air velocities 
can be judged by the 
distribution of 
the dirt particles 
"stopped" in their motion 
by the penetrating rays 


exposes the film But the X-ray 
equipment will not be affected m 
any way by this light It can follow 
the processes of expenmental welds, 
show w r hat happens not only at the 
surface but also beneath the surface 
of the steel, and so guide the de- 
velopment of better techniques 
Dust-collection systems and all 
soits of pneumatic and hydiaulic 
operations can be improved When 
handling dusts and other air-borne 
materials thiough pipes and ducts 
there aie vexatious pioblems m 
keeping the an speeds down to prac- 
tical limits w T hile at the same time 
piovidmg sufficient impelling foice 
to cairy heavy particles Theie are 
other problems of eddy currents 
at bends and at joints Mathemati- 
cal calculations aided by cut-and- 
try methods and by experimental 
obseivation m glass ducts and pipes 


have reduced these problems. The 
X-ray can take high-speed pictures 
all along the pipe or duct and reg- 
ister actual behavior of particles m 
transit It can show the wray to 
gieatest effectiveness and economy 

MAINTENANCE AID— Not all the 
industrial uses of this X-ray equip- 
ment will be m the machine shop 
The powei plant and the mainte- 
nance department will also find ap- 
plications toi it Foi example, the 
high-speed X-iay can help to de- 
termine just when finely adjusted 
equipment such as turbines and 
gear ledueers should be taken apart 
ior sei vicing A slower-speed X-ray 
is able to look thiough the casing 
of a machine that is standing still, 
by caiefully positioning the machine 
paits and then holding them still to 
be photographed, the presence of 




High-speed X-ray photograph of a bullet after passing through posure time was so rapid that the glass of the lamps, although 
four incandescent lamp bulbs. The bullet is seen at the right. Ex- they have all been pierced, has not yet had time to collapse 
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senous damage can be delei mined 
But with the high-speed X-ray the 
tell-tale twisting o£ a slightly dam- 
aged turbine blade tip, the slight 
jumping of a gear when a tooth 
has worn away from its true curva- 
ture, the slight weavmg action that 
worn thrust bearings can impart to 
a shaft, all can be seen plainly while 
the observed machine is operating at 
full speed. 

Factory floor space airangements 
will be affected. Eight now many 
a complex high-speed high-capacity 
speed changer or other mechanism 
is being kept m a position con- 
venient for servicing rather than m 
the out-of-the-way place where it 
could do its best work. It has to be 
watched carefully and to have its 
lubricants and adjustments checked 
at such frequent intervals that con- 
venience is necessary. But when the 
check-ups are made by high-speed 
X-rays and servicing operations are 
performed only as and when the X- 
ray shows them to be necessary, 
the mechanism can be put where it 
ought to be 

Instruments will also benefit 
Many of them are m full automatic 
control of extremely complex chemi- 
cal processes They have to be taken 
down at regular intervals just to 
be sure that nothing is clogging 
them and that their parts are not 
worn or out of line. This means 
stopping the process equipment, but 
it has to be done; failure of a single 
instrument could spoil tons of valu- 
able materials. Now the high-speed 
X-ray can look through the work- 
ing parts of an instrument while the 
instrument is functioning. It can give 
a far more informative picture of 
how that instrument is working and 
how long it is likely to keep func- 
tioning safely than can any disas- 
sembly for inspection. 

DESIGN SPEEDED — Machine design 
is another use for the high-speed 
X-ray. At present the development 
of a new mechanism is a long and 
tedious process of trial and error, 
with everything run at break-down 
loads and speeds so as to find out 
what part will wear or break first. 
The trouble is, break-down tests are 
not true tests; they are simply the 
best methods available for trying to 
find out in a short time what is 
likely to happen to a mechanism 
over a period of years. With the 
high-speed X-ray taking pictures 
of hidden parts in motion, the 
mechanism can be run at normal 
peak overloads; then true interpre- 
tations made of how the parts are 
behaving. The result will be to find 
out in hours of research what now 
takes months of break-down testing 
of new models. 


The exact beha viois of vahes in 
internal combustion engines, of in- 
jection mechanisms in Diesels, of 
shafts making 100,000 revolutions 
per minute or more, of motion-sen- 
sitive and temperature-sensitive 
governors, are just a few of the 
things about which guesses are now 
made but about which the high- 
speed X-ray will tell the exact truth. 
With facts like these made available, 
many of the developments which 
would normally have taken until 
1950 to complete will be ready be- 
fore 1946 is over. 

Observing the bursting of armoi 
piercing shells was a war use of the 
high-speed X-ray. This w T as possible 
because the X-ray could be located 
safely behind a steel shield yet look 
through at what the shell was doing. 
When testing machines and mate- 
rials, industrial researchers load 
plenty of them to the explosion 
point. Formerly the researchers had 
to look at the shattered pieces and 
guess about the sequences in which 
they broke and about the reasons 
why one fractured and another did 
not. Now they can get action pic- 
tures and eliminate much of the 
guess work. 

This high-speed X-ray technique 
is new. Nobody yet knows how all 
of the techniques for using it will be 
worked out, what final forms they 
will take, what profits they will 
bring. But one thing is sure: The 
high-speed X-ray will make drastic 
changes in industry and make them 
soon. 
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PUMP CONTEST 
Being Waged Between 
Precision and Rugged Units 

A rapidly developing contest is now 
going on between high accuracy 
pumps which need careful protec- 
tion by strainers and rough and 
rugged pumps which depend very 
little upon strainers. In fact, the 
contest is between better and better 
strainers so the high accuracy 
pumps can work almost anywhere, 
and pumps which will handle near- 
ly anything which will pass through 
a pipe. 

Late entries in the strainer field 
are strainers made of perforated 
sheet metal so they will not be dam- 
aged in cleaning, equipped with 
quick opening slotted lugs for ease 
of cleaning and maintenance, and 
made magnetic if desired to hold 
even the tinest of ferrous metal 
particles. 

Countering from the rough and 
rugged pump side is a pump which 


can be mounted at any angle, woiks 
with equal efficiency when its im- 
peller is running m either direction, 
has healings which are self lubricat- 
ing with eithei oil oi water, and 
has an impeller made o£ tough 
laminations, with a quickly ie- 
movable face plate if any obstruc- 
tions do succeed m blocking the im- 
peller. 

WORKABLE STAINLESS 

Reduces Production Costs 

in Some Processes 

Lost-wax piocess casters find 
many of the stainless steels easiei 
to handle than the plain carbon 
ones This means that stainless, usu- 
ally legarded as a “difficult” steel to 
work in the shop, will find its way 
into many a complex part on pro- 
duction-cost savings alone. 

Fabricators of stainless are hav- 
ing similar results m some cases 
One thm part which is fabricated 
by metals shaving, stamping, and 
punching processes, is more than 20 
percent less costly in production 
processes when made of stainless as 
compared to plain carbon steels 
The reasons are that the stainless 
does not sufTer from oxidation prob- 
lems m the shop and does not have 
to be heat treated to obtain the de- 
sired qualities. 

MACHINE CONTROL 

Manuai or Automatic Question 

Has Many Answers 

T he ages-old problem of auto- 
matic controls for machines is the 
question of what to do when a cor- 
rection of the operation being per- 
formed by the machine requires 
temporary manual control. 

There have been three answers to 
this question: 1; Spend so much 
money on setting up the machine 
that manual control never is neces- 
sary. 2; Let the machine spoil a lim- 
ited amount of work rather than 
resort to manual control. 3; Work 
out an automatic control that can be 
made manual if necessary. 

The first solution has been used 
more m process industries than in 
metals and other fabrication indus- 
tries. The second has found limited 
use in the process and the fabrica- 
tion industries alike. The third is 
the ideal for metal working, wood 
working, and other fabrication in- 
dustries plants. 

Latest to join this third group is 
a control which will automatically 
control a machine-tool head through 
as many as 40 different and unre- 
lated functions but can be changed 
from automatic to manual control 
and back without disturbing any 
sequence. 
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PETROLEUM 


Fuels Rated Sy Performance 

Aimed at New Motoring Pleasure and Economy, Borderline Knock Tests 
in Petroleum Research Use Road-Performance as the True Criterion of 
Fuel Quality. Present Cars also Benefit, But Gasolines of Aviation 
Quality, Tailored to Automotive Needs, Call for Better Engine Design 

By E. F. LINDSLEY 



Illustrations courtesy Ethyl Gasoline Corporation 
Gasoline must satisfy all road conditions Research crew, shown here testing 
high-speed performance, will also check fuel's ability on hills in background 


W hether past improvements m 
automobile engines were re- 
sponsible for corresponding im- 
provements in gasolines, or whether 
improved fuels brought better 
automobile engines, is a question 
m common with the old saw about 
the relative seniority of the chicken 
and the egg Examination of the 
progressive stages m the develop- 
ment of the automobile engine in- 
dicates that there have been times 
when gasolines contained more po- 
tential road-performance than the 
engines were able to take out of 
them, and there were other times, 
particularly during the recent war, 
when automobile engines could have 
utilized better gasoline had it been 
available. 

Today, motorists know that im- 
proved gasolines have come from 
war-time refining and blending ex- 
perience. In each gasoline, quality is 
as good as, or better than, its pre- 
war best. Premium grade gasolines 
are anywhere from one to five oc- 
tane numbers higher than their 1941 
ratings. The volatility lacking from 
war-time grades has been fully re- 
stored 

But pre-war cars and current pro- 
duction designs, with their moderate 
compression ratios, ranging from 
about 5 3 to 1 for early models to 
approximately 6 7 to 1 for later cars, 
are not capable of maximum utiliza- 
tion of these new fuels. By the same 
token, a great deal still remains to 
be done m tailoring the improved 
fuels to motor-car lequirements; 
most of the war-time fuel develop- 
ment was dn ected towards the high- 
ly specialized demands of the mod- 
ern aviation engine. 

The engines m a B-29 and the 
engine m a sport -roadster, for ex- 
ample, differ widely in fuel re- 
quirements Aviation engines fall in 
the highly stressed engine class. De- 
signed for prolonged cruising opera- 
tion at about 75 percent of normal 
rated power, aircraft engines must 


function with optimum efficiency 
over an altitude range of about 
30,000 feet Idling is secondary; so is 
starting; but the ability to provide 
extreme powers for limited take-off 
periods is mandatory. In conse- 
quence, tailor-made aviation fuels 
with very special characteristics are 
vital to safe operation 

Automobiles, too. require tailor- 
made fuels, but here fuels must be 
tailored to very different character- 
istics This stems from the automo- 
bile engine’s remarkable flexibility 
that allows high-gear speeds from 
5 to 100 miles per hour, plus smooth 
idling, easy acceleration m traffic, 
quick starting and warm-up, and 
amazing durability with little care 
or maintenance. 

In spite of these technical consid- 
erations and compromises, there are 
few cars on the road today that 
cannot benefit, to a limited extent 
at least, from the new fuels. Some 
benefits will be immediately appar- 


ent in quicker starting, greater mile- 
age, faster warm-up and much 
better acceleration and hill perform- 
ance without the familiar detonation 
“ping” that spells lost power and 
engine overloads. Other benefits, 
less immediate but equally impor- 
tant, are: longer between- overhaul 
life, reduced gum and carbon accu- 
mulations, economies in engine 
maintenance costs, and generally 
improved mechanical conditions 
within the engine. From here on, 
however, major improvements m 
performance await new engine de- 
signs and further fuels research be- 
fore truly matched performance be- 
tween engines and gasolines can be 
obtained. 

DRIVING CONDITIONS — Certain 
controllable factors, the beloved 
“variables” of the engineer, cannot 
be overlooked in the" petroleum in- 
dustry’s efforts to blend “super- 
fuels ” The correct fuel for one 
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engine may fall shoit of its potential 
performance m anothei make of car 
Such major engine design differ- 
ences as valve-m-head or L-head 
cylinder porting are readily appar- 
ent when fuels are tested m auto- 
mobiles of various manufacture. In 
fact, extensive tests have shown that 
engine characteristics, with respect 
to performance on a given fuel, will 
vary from model to model and even 
between cars of the same model 
Coupled with these problems m 
engine design are problems m 
dnver’s requirements 
The commuter, who’s wife must 
drive him to the station each morn- 
ing, insists on snap starting and 
rapid warm-up. A traveling man, 
however, is more concerned with 
high-speed economy and long engine 
life People who live in a mountain- 
ous legion cannot help but judge a 
gasoline on its ability to provide 
power on steep grades and at high 
altitudes. And who can challenge 
the rancher, who must store bulk 
gasoline, if he attaches consideiable 
importance to a fuel’s ability to re- 
sist deterioration m storage. Clear- 
ly, a gasoline must be many things 
to many motonsts 
But demands for gasolines with a 
wide range of special characteristics 
are not new to the peti oleum indus- 
tiy Civilian motorists are not likely 
to opeiate under any more vaned 
conditions than did the armed foi ces 
War experience with all vehicle 
types from Jeeps to Sherman tanks, 
m aictic cold and blasting desert 
heat, showed the refiners how to 
compromise unusual demands and 
blend fuels generally satisfactory 
for the most critical conditions 
Matching fuels to driving condi- 
tions consists largely of blending 
various refinery stocks to vaiy the 


chemical composition of a base gaso- 
line until the desned operating 
factors are obtained 
Befoie the war, such blending 
stocks were generally limited to 
stiaight run, thermally cracked, and 
polymer gasolines Now, the indus- 
try has available the additional 
components of heavy alkylate, cata- 
lytically cracked, hydroforxned, 
superfractionated, and isomerized 
gasolines This means that automo- 
tive gasolines, more than ever be- 
fore, can be purposely blended to 
bring out the best m a car under 
all driving conditions and m all 
speed ranges 

FUEL RATINGS — Once the more 
general requirements of a quality 
fuel ar e established, the question 
arises of comparative rating meth- 
ods, for testing as well as sales pur- 
poses “Octane rating” — once a term 
seldom heard in non-technical circles 
— has come to be widely used, and 
badly mis-used, as a yardstick of 
gasoline quality Octane rating is 
usually considered as a numerical 
representation of a fuel’s ability to 
lcsist detonation, commonly called 
“knock” or “pinging ” The original 
octane scale was developed by Dr 
Graham Edgar, Vice President of 
Ethyl Corporation, in 1930, and ran 
Irom 0 to 100 The higher a given 
fuel's octane numbei, the bettoi was 
its anti-knock quality, or, more 
correctly, its Resistance to detona- 
tion under certain standardized con- 
ditions of engine speed and load, 
spark advance, compression ratio, 
air-inlet temperatures, tuel/air ratio, 
and engine cooling 
When aircraft fuels of over 100 oc- 
tane, unsuited to rating on a scale 
that ends at 100, were developed, 
and when, in the automotive field, 


it became apparent that laboratory 
octane ratings were often decep- 
tive with respect to actual road- 
perfoi mance, more practical methods 
ioi testing gasolines became neces- 
sary Road-testing seemed to be the 
answer, and several road-testing 
methods evolved, among them the 
CFR Uniontown method and the 
more advanced borderline knock 
method The Uniontown method, 
satisfactory for , certain types of 



A borderline knock curve; black area 
shows that fuel knocks at low speeds 


testing, was similar to the labora- 
tory method of bracketing a test 
fuel on the basis of maximum knock 
intensity as compart'd with fuels of 
known octane number Since knock 
intensity, without regaid to the 
engine speed at which the knock 
occuired, formed the basis for oc- 
tane ratings with the Uniontown 
method, it did not oiler a practical 
tool for studying the effects of 
chemical composition on road-per- 
formance m different operating 
ranges. Consequently, two fuels 
with the same octane rating might 
knock at entirely different driving 
speeds, 

BORDERLINE TESTS -The bender - 
lme knock method enjoys an ad- 
vantage in that the test results pro- 
vide a curve covering the entire 
driving speed range in contrast to 
the single numerical rating from the 
laboratory and Uniontown methods 
With the borderline method, a series 
of test mns, at successively greater 
speeds and spark advances, spot 
points on a graph These points 
shape into a curve with contours 
truly indicative of road performance 
when the graph is examined by a 
person acquainted with the test- 
ing method. In the terms of the 
petroleum engineers, the borderline 
knock test curve is the dividing line 
between knocking and non-knock- 
ing operation and it shows graphi- 
cally a fuel’s ability to tolerate 
spark advance throughout the entire 
speed range. For testing by this 


Engine speed, spark advance, temperatures, and many other critical items are 
constantly checked by the petroleum engineers who ride In fuel research cars 



114 


SCIENTIFIC AMERICAN 


MARCH 1946 



method, a test car is equipped with 
a non -automatic distributor that 
can be varied manually by the 
dnver, a suitable spark advance in- 
dicator, and an engine tachometer 
Briefly, the procedure for de- 
termining the bordeihne cmve for a 
fuel is this The spark is set manu- 
ally to a lelatively low advance, 
usually 2 to 6 degrees before top 
dead center The car is slowed down 
to as low a speed as possible m 
high geai, generally about six to 
eight miles per hour, and then ac- 
eeleiated with wide open thiottle 
As the engine picks up speed aftei 
beginning to knock, the knock in- 
tensity lessens, and the speed at 
which the knock dies out is noted 
This gives one point on the border- 
line cuive, l epresentmg the two di- 
mensions on the chart spark ad- 
vance (vertical axis) and knock- 
die-out speed (horizontal axis) The 
spark is then advanced two degrees 
and the entire procedure repeated 
to obtain the second point on the 
curve. This procedure is continued 
until the complete curve has been 
established for the entire spark ad- 
vance and speed lange undei con- 
sideration It should be lemembeied 
that the borderline curve obtained 
by this piocedure is indicative of the 
anti-knock qualities of the test fuel 
only m the paiticular engine m 
which the tests were conducted Be- 
cause of differences m engine char- 
acteristics, it is necessary to test a 
given fuel m representative engines 
of various types 

BLENDIN G— Borderline tests are of 
more than academic interest to both 
the petroleum engineer and the usei 
of the fuel. They furnish practical 
working data that enable selection 
and blending of a fuel that will fill 
the driver’s needs, be they general 
or specialized For example, the lab- 
oratoiy octane rating for a saturated 
type fuel, chemically similar to pre- 
war straight-run gasolines, may 
show that fuel to have good sus- 
ceptibility to lead — that is, the addi- 
tion of quantities of tetraethyl lead 
up to three cubic centimeters per 
gallon materially impioves the anti- 
knock qualities and raises the lab- 
oratory octane rating A borderline 
load test, however, might show that 
the improvement due to the addition 
of lead was confined almost entirely 
to the high engine speed range. 
Since satuiated straight-run fuels 
are characteristically good at high 
speeds and weak in anti-knock 
qualities at low speeds, a certain 
amount of blending would be neces- 
sary to bring up the low speed end 
of the curve. This might be accom- 
plished by adding an unsaturated 
fuel with good low speed anti-knock 


characteristics and poor high speed 
anti-knock performance Thus a 
gasoline could be blended that would 
perform better m all speed langes 
than would either the satuiated or 
unsaturated gasolines alone 

It is because of the advantages 
gained by such blending that future 
gasolines hold so much promise; for, 
as mentioned previously, there aie 
a gieat many more fuel types, oi 
blending stocks, available as the 
result of the wai It is worth noting 
that a satisfactory blend cannot le- 
mam static ovei a penod of years 
or be consideied the one best all- 
aiound fuel Changes m automobile 
design require parallel changes m 
fuels An example of this is the de- 
velopment of new transmissions that 
automatically prevent engine load- 
ing below ceitam crankshaft speeds 
With such a transmission, a fuel 
blended for high anti-knock quali- 
ties at low engine speeds w T ould, m 
a sense, be wastmg its low speed 
anti-knock qualities. Similar piob- 
lems will appear if supercharging 
becomes a common feature of auto- 
motive engine design. 

Many commercial truck and fleet 
operators are advancmg the spark 
mechanism on present-day equip- 


ment to take advantage of the new 
fuels Past piactiee has been to ad- 
vance the spaik until a light knock 
was evidenced during high-geai ac- 
celeration This was the point ot 
marginal detonation foi the fuels 
available at that time Now, how- 
evei, it is possible to advance the 
spaik so far that efficiency is ac- 
tually lost, without encounteung 
the point of marginal detonation, or. 
for that matter, any detonation at 
all In essence, the fuel has such 
anti-knock qualities that the engine’s 
compiession latio is too low to foice 
detonation Opei ators planning a 
spark advance program should now 
advise shop personnel to adjust the 
spaik to the point of maximum 
power instead of the point of mar- 
ginal detonation 

Looking into the future, auto- 
mobile engines aie ceitamly going 
to be more efficient, although the 
exact mechanical means through 
which this efficiency will be gained 
is not yet revealed. Whatever the 
impiovements m engine design, 
however, modern fuels are avail- 
able to match them and give both 
motorists and commercial useis a 
new high m motoimg pleasure and 
economy 
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CLOTH TREATMENT 

Makes Many' Materials 

Wafer- and Mildew-Proof 

A wax emulsion that can be 
added to the rinse water of the 
family wash provides easy and eco- 
nomical means by which housewives 
or laundries will be able to make 
clothing, drapes, and other textiles 
water resistant, according to scien- 
tists of the Socony- Vacuum Oil 
Company, Inc , who developed the 
fluid. 

During the war the quantity of 
the flqid available for civilians was 
limited because the armed forces 
used large amounts for tent duck, 
uniforms, blankets, and other fabrics, 
making such articles both water 
and mildew repellent. 

The emulsion will have a wide 
range of use: such articles as sports 
jackets, slacks, shirts, play suits, 
fabric shoes, cloth hats, dresses, and 
shorts are cited as examples of ar- 
ticles especially suited for the treat- 
ment. Its application is obvious m 
protecting window shades and 
drapes that are subject to outside 
moisture or to dampness existing m 
bathrooms and kitchens, as well as 
for giving a water resistant finish 
to furniture covers. 

Tests have shown that the wax- 
treated fabrics become not only wa- 


lei resistant but also do not spot 
easily Because water does not ad- 
here to the cloth, a suit, diess, or 
other garment retains its press 
longer and is less likely to wrinkle 

Since the emulsion does not fill 
the spaces between the fibres, cloth- 
ing that has been treated retains its 
poious qualities and summer cloth- 
ing, therefore, remains ventilated 
and cool. The emulsion does not 
make a fabric stiff but, if anything, 
is likely to give it a softer feeling 
to the touch The wax itself is in- 
discernible and does not alter the 
color or appearance of the fabric to 
which it is applied. 

The new emulsion, milky in ap- 
pearance, is ( non-toxic and non- 
flammable. It as made up of minute 
paraffin wax pai tides, suspended m 
an aluminum salt and water solu- 
tion f A simple form of a wax emul- 
sion: it is explained, could be made 
by using soap to emulsify the wax m 
watfer. Such an emulsion, however, 
would deposit both soap film and 
wax on the cloth, the soap’s affinity 
for water tending to offset the wa- 
ter-shedding characteristics of the 
wax 

Iii laundering, the wax emulsion 
can 4 be used^n conjunction with 
starch, and |t can be used also 
with moth-proofing and mildew - 
proqfing piocesses if desired 
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AVIATION 


Air Tran sport Progress 


Passenger Comfort, Cargo Handling, Navigation and Traffic Control, 
All Involve Problems Basic to Full Realization of Air Transport's Po- 
tential Value. Specialists from Other Fields — Biomechanics, Lighting, 
and Even Air-Conditioning — are Enlisted to Add Comfort and Safety 

By ALEXANDER KLEMIN 

Aeronautical Consultant, Research Associate. 

Daniel Guggenheim School of Aeronautics, New Yoik Unlveisitv 


A viation today ranks equally 
with rail, highway, and water 
carriers, and is assuming its long- 
predicted place in the transporta- 
tion scheme of this country both at 
home and abroad. Currently, the 
airlines of the United States have 
approximately twice the pre-war 
number of seats in operation, in 
final stages of construction, or in 
conversion. Programs planned for 
the next two years will better than 
double this carrying capacity. Open- 
ing up of world trade routes will 
further add to the importance of 
air transportation, and the air- 
freight field, being explored by sev- 



Truck-level cargo doors save handling, 
are partial answer to loading problem 


eral airlines, has been found capable 
of providing tremendous expansion 
possibilities. 

This, in essence, was the keynote 
of a recent meeting of the Air 
Transport group of the Society of 
Automotive Engineers, as expressed 
by William Littlewood, S.A.E. of- 


ficer and Vice President of Ameri- 
can Airlines. The papers presented 
at the meeting stressed the realiza- 
tion that the fullest development of 
the opportunities open to commer- 
cial aviation depends to a large ex- 
tent on practical and economical so- 
lutions to a variety of technical 
problems. 

CONTROL- DECKS— The problem of 
crew comfort on the control- decks 
of long-range aircraft was once con- 
sidered to be satisfactorily solved 
when the pilot had a comfortable 
cockpit in which to sit. On the 
larger over-land and over-water 
airliners, this now appears as a seri- 
ous misconception in the light of 
present requirements for a multiple 
or relief crew. Possibly, as opera- 
tion schedules increase in speed and 
flights shorten m duration, multiple 
crews will disappear, in which case 
only a pilot, co-pilot, radio operator, 
and flight engineer will be carried. 
But for present-day flight person- 
nel, the design of crew quarters 
must be something more than an 
afterthought. 

Some of the more important de- 
sign considerations in this respect 


Concealed 
fluorescent lighting 
contributes to 
passenger's 
sense of comfort 
and 

well-being 


ai e the relative distance between 
the pilot and co-pilot, the 1 elation of 
the pilot and co-pilot to the instru- 
ment panels and controls, and the 
location of the flight engineer’s sta- 
tion, which should be close to the 
co-pilot and visible from the cap- 
tain’s station Suitable locations 
must also be found for the radio 
operator and the navigator Among 
the suggestions offered by Captain 
H. J. Chase, of Pan American Air- 
ways, Inc., m a discussion of con- 
trol-decks, was a thoroughgoing 
analysis of pilot fatigue as related 
to vibration. Since vibration is 
known to be fatiguing to personnel 
and to reduce their opetaUng effi- 
ciency, it appears that special shock- 
mounting of all crew personnel sta- 
tions, including their chairs, instru- 
ments, accessories, and tables would 
be worthwhile 

Visibility, another vital factor, is 
generally good on modem airplanes. 
However, some designs have rela- 
tively small windows with moldings 
m direct line with the pilot’s vision. 
Such an arrangement, of course, 
adds to eye strain and fatigue, and 
limits the visibility with a resultant 
lowering of safety. A number of 
recommendations were made along 
this line. Visibility should be avail- 
able in all directions, with curtains 
to eliminate intense glare. All in- 
struments should be easily readable 
and variable instrument illumina- 
tion should be provided; again, 
glare reduction is important. Most 
aircraft instruments have rim light- 
ing, spot lighting, or other means of 



lid 


SCIENTIFIC AMERICAN 


MARCH 1946 




Photographs courtesy Boeing 1 Aircraft Company 

Crew comfort and convenient control set-ups keynote modern flight-decks 


illumination, but it was noted that 
none of the methods is comparable 
with lighting from behind the dial 
face such as is used in home radios 
Also, some dials might be improved 
by a change from a circular to a 
vertical scale. 

Control-deck noise, always con- 
ducive to fatigue, must be held to 
a level that permits crew members 
to converse without effort. Not only 
does noise render the co-operation 
of the crew members difficult, but 
it may also give rise to dangerous 
eirors and misunderstandings on 
long flights 

Many of these studies of crew 
comfoit hinge on biomechanics — 
the combined study of biology and 
mechanics — and recent work m this 
field has materially improved the 
lot of all who fly. Some of the de- 
velopments, such as the pressurized 
cabin, high-altitude flying suits, and 
improved food for both pilots and 
passengers, represent a tremendous 
amount of research work on the 
part of highly specialized medical 
men as well as aeronautical engi- 
neers and technicians 

CARGO HANDLING— Passing from 
considerations of crew comfort to 
air- cargo problems, M. B. Crawford, 
Chief Equipment Engineer for 
United Airlines, discussed some of 
the loading and unloading appli- 
ances now coming into the air- 
cargo picture. The front cargo-door 
height on the familiar Douglas DC- 
3 transport is nearly ten feet above 
the ground while the rear cargo- 
door requires a lift of about four 
feet from the ground level. Doors 


on other planes range between these 
two heights and, consequently, the 
problem of loading is not an easy 
one. Body lift trucks are one answer 
The normal lift truck body has a 
height of foui feet and can be ex- 
tended up to 14 feet so that any air- 
plane door height can be accommo- 
dated. Fork lifts are also extremely 
useful foi any cargo that is too 
heavy to lift by hand. 

Cargo discharge chutes, with 
gravity as the unloading force, aie 
generally accepted as the most logi- 
cal and practical means of handling 
the out-bound cargo. There have 
been many adaptations of the cargo 
chute, but the possibilities are not 
yet exhausted. Straight chutes have 
not been entirely satisfactory be- 
cause some of the heavier packages 
come down too fast, while the 
lighter packages have a tendency to 
stick half way down. Moreover, 
some of the chutes are too heavy 
and require too much maintenance. 
Belt loaders have been of limited 
service because they can move only 
small packages from the lower to 
the upper end of the belt, and they 
require an additional cargo handler. 

The entire answer to loading prob- 
lems cannot be found in ground 
handling machinery alone, however 
ingenious. Airplanes themselves 
must be designed to suit cargo op- 
erations Such features as high-wmg 
design; at least two loading doors 
not less than six by eight feet m 
opening, one at each end of the com- 
partment; a substantial floor with 
skid strips, tie-down fittings, and 
stressed to one thousand pounds 
vertical pull; and a clear cargo com- 


partment equally distributed around 
the center of gravity to simplify I 
weight and balance problems, were 
offered by Major David W. Long, of 
the Air Tiansport Command, as 
recommendations based on past 
military experience. It was also 
pointed out that the true aerial 
freighter, carrymg nothing but 
cargo, might well be relieved of 
some of the more stringent weight 
restrictions imposed on passengei 
aircraft for safety reasons 

CABIN LIGHTING— Redoubled ef- 
forts in the direction of passengei 
comfort were also reported by engi- 
neers now free once more to con- 
centrate on the more luxurious as- 
pects of air travel. Attention was 
focused on fluorescent indirect 
lighting by Raymond A. Rugge, 
of Curtiss-Wnght Corporation 
Fluorescent lighting promises to aid 
passenger vision, induce relaxation, 
and produce a mild sense of well- 
being through the use of concealed 
light sources that give low values 
of contrast. Passenger cabin lighting 
objectives are summed up as: ade- 
quate illumination of all objects m 
the field of view, with a recom- 
mended minimum of five foot 
candles; soft white light that ac- 
centuates the color and freshness of 
objects and fabrics; light sources 
concealed or in a fixture of low 
surface brightness; adjacent reflect- 
ing surfaces of low surface bright- 
ness compared to the reflection of 
other objects in the general field of 
view; aisle lights for night use; and 
special passenger reading lights in 
combination with the general illu- 
mination. 

AIR CONDITIONING— That there 
has been considerable engineering 
attention given to aircraft cooling 
was indicated in a report on “Re- 
frigeration for Air-Conditionmg 
Pressurized Transport Aircraft,” by 
Bernard Messinger of Lockheed 
Aircraft. Popular misconceptions 
notwithstanding, aircraft air-condi- 
tioning does require refrigeration. 
Although it would at first appear 
that airplanes can be flown at a suf- 
ficiently high altitude to avoid ex- 
cessive ambient temperatures, this 
is only approximately true for un- 
pressurized aircraft and not at all 
the -case for pressurized transports 

There are several reasons for this 
rather surprising fact. 

If it is assumed, for example, that 
an outside or ambient temperature 
of only 75 degrees, Fahrenheit, pre- 
vails on a hot, summer day, at an 
altitude of 7000 feet, the cabin tem- 
perature, without the removal of 
heat, will run substantially higher 
First, there are numerous internal 
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sources of heat m the cabin, the 
occupants, solar xadiation thiough 
transparent surfaces; various elec- 
trical devices, such as radio equip- 
ment, inveiters, motors, and lights, 
and a slight effect due to thermal 
lag. But there is another and some- 
what more involved reason. This 
concerns the great difference be- 
tween the static temperature and 
total temperature due to stopping 
ot air relative to the airplane Foi 
older type transports which have 
a climb speed of 110 to 120 miles 
pei houi, this factoi amounts to 
only 2 degrees, Fahrenheit, but for 
present-day aircraft, it may amount 
to 5 or 6 degrees, Fahrenheit, during 
climb. In level flight it can become 
15 or 20 degrees, Fahrenheit, while 
m some high-speed military fighteis 
this tempeiature rise leaches 50 
degrees, Fahrenheit 
It may be noted that this effect 
is present not only m the air that 
is stopped while being brought into 
the airplane, but also m the boun- 
dary layer which envelopes the en- 
tire external surface. The practical 
result is equivalent to placing the 
an plane m an atmosphere at a tem- 
perature very nearly equal to the 
total temperature. All of these tem- 
perature elevating factors make it 
difficult to maintain the cabin tem- 
perature within less than 10 to 20 
degrees, Fahrenheit, of the ambient 
static temperature, even though ade- 
quate ventilation flow rates are 
provided. Thus, at 7000 feet alti- 
tude on a summer day, the cabin 
temperature might range between 
85 and 95 degrees, Fahrenheit. 

While the plane is taxying, further 
cabin temperature difficulties arise, 
and passengers may be acutely un- 
comfortable if the day is at all warm. 
Under such circumstances, the only 
alternative to refrigeration is the 
use of prohibitively huge cabm 
fans. Reduced taxymg time may 
help to solve this trouble, since re- 
frigeration trucks or their equiva- 
lent, offer an acceptable degree of 
air conditioning when the plane is 
not moving. The refrigeration equip- 
ment, however, must be quickly re- 
movable. 

TRAFFIC — “The air transport in- 
dustry is today faced with a serious 
situation. Air navigation and traffic 
control development has not - kept 
pace with the expanding volume of 
traffic/ 1 These words prefaced a 
talk on operational problems by 
Captain S. P. Saint, of American 
Airlines, Further comments indi- 
cated that fully-equipped modern 
airliners are still held to the same 
instrument approach weather mini- 
mums that were established for 
single-engine, poorly instrumented 


"‘mail-planes ” In this situation, 
tiaffic control is the dominant factoi 
and little has been done to eliminate 
the fundamental limitations that 
have prevailed since the late 1930’s 
Recommendations for i emedial 
measures include a central traffic 
control agency with means to co- 
ordinate traffic control, plus self- 
checkmg control devices, and a 
clarification of the relationship of 
the pilot to the automatic systems 
i.uny woithwhile advances could 
stem from material xecognition of 
Jiese lecommendations. To sum- 
nanze a few of them radai and 
other devices could be mcoipotated 
to reduce the minimum practical 
sepai ation between flights, stand- 
ardized judgement on minimum 
separation could be built into and 
administered by the automatic sys- 
tem, coordination of movement 
would be automatically and in- 
stantaneously accomplished; provi- 
sion would be made for regulai 
over-control of the system by human 
dispatchers. The possibilities in- 
herent m radar techniques would 
be brought into proper focus by ap- 
plication of these principles, which 
would incorporate every known 
principle of safety engineering 

$ (+) ® 

WASP MAJOR 
Is World's Largest 
Aircraft Engine 

Said to be the most powerful air- 
craft engine yet in production, the 
new Piatt and Whitney Wasp 
“Major” delivers 3650 horsepower 
with a dry weight of 3405 pounds. 
Pointing the way to further progress 
m air transport through the use of 
larger, more powerful, and more 
efficient engines, the 28-cylmder 
“Major” powers such outstanding 
planes as the 108-passenger, Doug- 


las C-74 Globemastei , the 114- 
passenger, Boeing Model 377 Strato- 
ciuiser, the commercial veision ol 
the B-29, and the 105-passengei 
Maitin Mans flying boat 

In addition to the Wasp “MajoiV 1 
lemaikable powei /weight ratio — 
less than one pound pei hoi sepower 
— the specific power latio is 84 
hoisepowei for each oi its 4360 
cubic inches of piston displacement, 
and fuel consumption is unusually 
low, an important factoi m long- 
range opei ation 

A number ol design featuics con- 
tribute compactness, accessibility, 
and efficient cooling to the engine 
The cylinder anangement, empha- 
sizing low frontal area, consists ol 
loui banks of seven cylinders each, 
disti lbuted m a helical patter n that 
allows each individual cyhndei to 
leceive cooling air directly fiom the 
air stream rather than from heated 
cylmdeis ahead Supplementing this 
carefully directed flow of cooling an 
are deep-finned, forged aluminum 
cylinder heads and scientifically 
contoured baffles 

Conventional ignition harness in- 
stallations have been discarded in 
favor of mtei changeable magnetos, 
one lot each cylinder bank High 
altitude pei formaneo is boosted by 
the use of a hydraulically driven, 
variable-speed supercharger that is 
automatically controled Improved 
vibration dampers reduce crankshaft 
vibi ation and the laclial mounting 
of the aeeessoues about the peri- 
phery of the accessory drive ease is 
an innovation that should make foi 
a substantial increase in service 
maintenance accessibility 

The design and development of 
the Wasp “Major,” authorized late 
m 1940, was accomplished in ap- 
proximately five years, a relatively 
short time for the introduction of an 
engine incoi poratmg so many ad- 
vanced features 



Courtesy United Aircraft Corporation 

Side view of the Wasp "Major," showing the fo’ur banks of cylinders 
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CHEMISTRY IN INDUSTRY 


Conducted by D. H. KILLEFFER 


lor. Exchange 


Purification of Liquids and Gases, Selective Recovery of Valuable 
Materials, and the Removal of Undesirable Substances from Chemical 
Compounds, are Problems that Often may be Solved with Ion Exchange 
Resins. Both Industry and the Laboratory Find These Resins Valuable 

By HOWARD C. E. JOHNSON, Ph D. 

Chemical Editor, Chemical Industries 


I ndustry is constantly finding 
new ways to save time and 
money by the use of synthetic ion 
exchange resins. These resins have 
proved their worth not only m the 
chemical industry — as in the puri- 
fication of formaldehyde — but also 
m such diverse operations as puri- 
fying pectin from grapefiuit rind, 
i emovmg harmful fluorides from 
drinking water, and recovering qui- 
nine from cinchona bark 

Ion exchange makes use of syn- 
thetic lesms obtained fiom com- 
pounds containing free acidic groups 
such as carboxylic acids, or basic 
gioups, such as amines When a so- 
lution of electrolytes is passed 
through the acidic resins, the metal- 
lic ions combine with the resins to 
foim what might be considered an 


insoluble, resinous salt. In the same 
way, the acidic portion of an elec- 
trolyte — sulfate, fluoride, or the like 
— is absorbed by basic resins 

Actual “exchange” is involved be- 
cause absorption of one ion requires 
liberation of another; otherwise the 
reaction would not be balanced. In 
simple water softening, for example, 
sodium ions might be liberated 
while the calcium and magnesium 
ions, which cause hardness, are re- 
moved In another type of reaction 
— anion exchange — chloride might 
be substituted for sulfate or fluoride 
Also, resins have been developed 
which liberate hydrogen and hy- 
droxyl ions. These combine to form 
water and the solution is completely 
demineralized. 

The principle of ion exchange, 


known for exactly one hundred 
years, has been applied industrially 
during the last 40 years — primarily 
for water softening — and only with- 
in the past 10 years have synthetic 
organic resins been developed which 
extend its usefulness 
These materials are serviceable 
not only for removal of lmpunties 
but also for recovery of valuable 
substances; for separation; for ad- 
dition of certain electrolytes to so- 
lutions, and for a variety of miscel- 
laneous operations. 


CHEMICAL INDUSTRY USES-An 
important mdustnal application of 
anion exchange is the removal of 



Courtesy Resmous Product & Chemical Company 
Ion exchange in laboratory quantities. 

Top resin layer absorbs metallic ions, 
bottom layer absorbs acidic radicals, 
liquid in bottom beaker is pure water 

formic acid from formaldehyde. This 
is a specific example of the general 
process for the removal of acidic 
impurities from liquids or gases. 
Particularly m the laboratory have 
ion exchange materials been used to 
remove undesirable impurities from 
exhaust gases. 

Sometimes the acid itself is a 



Scopolamine — 
a medicinal alkaloid 
used as a sedative 
and sometimes 
called “truth serum" — 
is recovered by 
a singfe-resm ion 
exchange in single 
tanks such as 
this one at Debruille 
Chemical Corp. 
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valuable pioduct, and ion absorption 
provides a means of reclaiming it, 
as m the recovery of tartaric acid 
from wine lees Similar recoveries 
of precious metals, such as gold and 
platinum, are accomplished by con- 
verting them to complex acids which 
can be absorbed by the proper resin 
Cation exchange has also been used 
m a comparable fashion to recover 
copper from the waste liquors m the 
cuprammomum rayon process 

Compounds manifesting different 
degrees of acidity or basicity can be 
separated by selective absorption on 
ion exchange resins, and this prin- 
ciple has been applied to the sepa- 
ration of the ammo acid mixtures 
as described in Scientific American, 
February 1946 

QUININE RECOVERY-The recent 
war in the Pacific increased our 
need for anti-malarial drugs, and at 
the same time it cut off our supplies 
from the Netherlands East Indies 
Consequently, a great deal of work 
was directed to the possible use of 
ion exchange to recover quinine 
and related alkaloids from the lower 
quality South American cinchona 
harks. 

The absorption of alkaloids by 
cation exchange materials had been 
known for many years, but commer- 
cial utilization of the knowledge 
was retarded by lack of suitable 
means for recovering the absorbed 
material. This latter problem was 
solved in 1941, and the process has 
since been adapted by the Cinchona 
Research Unit of the United States 
Army to provide a portable unit for 
quinine recovery at the site of har- 
vest. The portable plant, which 
weighs only 1500 pounds, can proc- 
ess 13,000 pounds of bark a month, 
yielding 170 pounds of totaquine 
Of simple construction, the plant 
produces the quinine concentrate 
in the field from wet bark. Here- 
tofore, dry bark had to be gathered 
from the jungle — generally an almost 
impossible task insofar as the South 
American areas were concerned — 
and shipped to a permanently lo- 
cated extraction plant 

WATER TREATMENT — Demineral- 
ization of sea-water and the pro- 
duction of a substitute for industrial 
distilled water by ion exchange are 
processes that have been described 
m detail in Scientific American, June 
1944 and September 1944. A closely 
related problem is the removal from 
water supplies of excess fluorine, 
which is now recognized as the cause 
of mottled teeth prevalent in some 
localities. 

Fluorides, it has recently been 
determined, can be rapidly and ef- 
ficiently extracted by passing the 
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water ovei a bed of an ion exchange 
resin which has been specially 
treated with a solution of an alumi- 
num salt, generally aluminum sul- 
fate The exchanger is not depleted 
m the process and can be used re- 
peatedly by intermittently regen- 
erating the resin with an alkaline 
solution which removes the accu- 
mulated fluoride ions 
Although it has been known foi 
some time that fluorine may be re- 
moved by bone, chemical removal 
methods are relatively recent devel- 
opments. The problem involved 
finding a substance which would not 
leave any element m the water that 
was not already present, and which 


would not impair the potability by 
mci easing undesirably the concen- 
tration of any ordinary constituent. 

There were three possible ap- 
proaches- precipitation of the fluor- 
ides, unsatisfactory because of their 
high solubility; desalting, which 
has proved uneconomical so far; and 
selective absorption by a solid. The 
latter has proved most promising. 

Although a number of materials 
— titanium oxide, zinc oxide, copper 
hydroxide, copper sulfide, and others 
— answered most of the necessary 
qualifications, their principal dis- 
advantages proved to be ready dis- 
integration, low capacity, and in- 
ability to be regenerated. The use 
of resinous exchange materials has 
become a satisfactory answer for 
commercial use. 

FOOD INDUSTRY — A number of ion 
exchange applications have been 
found in the manufacture of food- 


stuffs Among these is the prepaia- 
tion of a high quality pectin from 
grapefruit hulls by the use of an 
acid-regenerated cation exchanger. 
Here, the resin is added to a slurry 
of the rind m water and is later 
i emoved by centrifuging. This treat- 
ment removes metallic impurities 
trom the matena! 

In another commema! process, 
pait of the calcium is removed from 
milk to make it moie digestible for 
infants. This is one of several milk 
products modified by ion exchange 

As mentioned above, acidic im- 
purities are often removed from 
products with ion absorbents. This 
has been applied m the food indus- 


try, again, to remove the chloride 
ion from glutamic acid hydrochlo- 
ride, and to remove undesirable 
acids from dextrose, pectin, and 
vitamin B extracts. 

Higher yield and improved opera- 
tion have also been obtained in beet 
sugar production by the removal of 
organic and inorganic non -sugars 
by ion exchange absorption. 

ION EXCHANGE COSTS—While the 
initial cost of some exchangers is 
relatively high, they are long-lived 
in most applications so that in- 
vestment can be amortized in the 
same manner as other equipment. 
There are in use a number of plant 
installations where the exchangers 
have been operated for thousands 
of cycles. 

Operating costs depend upon the 
type of exchanger required, the 
quantity and nature of electrolytes 
to be removed, the proportion of re- 
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Courtesy Rohm and Haas Company 

Typical ion -exchange installation for purifying boiler feed water 



moval requned, and the nature of 
the regenerant. In a typical example 
of water treatment, assuming that 
soda ash and sulfuric acid cost two 
cents per pound, demineralization 
would cost 29 cents per 1000 gallons 

OTHER FACTORS— The chief limi- 
tation of ion exchange is the capac- 
ity of the lesms. The process is lim- 
ited to solutions of relatively low 
concentration, as the concentration 
of electrolytes increases, the volume 
of solution which can be treated 
before exhaustion of the resin de- 
creases to a point where it is less 
than the volume of the exchangei 

Also, valuable matenals are ob- 
tained only as i datively concen- 
trated solutions which requne 
evaporation or other means of con- 
centration m order to obtain the de- 
sired material. 

The ramifications of this pnn- 
ciple are such that it reaches into 
almost every industiy Demineral- 
ized water is desirable for boilei 
feed and cooling water in all indus- 
tries. Electroplating processes bene- 
fit from sohds-free water, especially 
freedom from calcium, magnesium, 
sulfates, and chlorides For produc- 
ing high purity chemicals m general, 
pure water is an indispensable law 
material It is likewise impoitant in 
distilleries and breweries, in phai - 
maceutical manufacture, m dyeing, 
and m other textile processing tech- 
niques. 

Ion exchange is expanding stead- 
ily m scope and utility and it will 
undoubtedly become of increasing 
value in a multitude of mdustiial 
operations 


# <§> i+ s 

STREPTOMYCIN 

Will be Increasingly Available 
As New Plants are Finished 

Increasing evidence of the growing 
importance of biochemical processes 
in the chemical industry is pre- 
sented by plans now underway to 
construct streptomycin production 
facilities 

Streptomycin was not discoveied 
by accident as was penicillin Dr 
Selman A Waksman, of Butgeis 
University, experimented for years 
with soil microbiology before finding 
that Streptomyces gnseus was ef- 
fective when used against the 
microorganisms causing such dis- 
eases as typhoid, cholera, tubercu- 
losis, influenzal meningitis, and 
others. 

When Dr. Waksman brought his 
discovery to commercial producers 


oi biologicals a team of 50 scientists 
were immediately assigned to work 
toward the goal of transforming 
streptomycin from an experimental 
substance to a therapeutic agent 
ready for application. 

Now, with many questions an- 
swered due to experiments con- 
ducted on both animals and humans, 
streptomycin has moved from the 
laboratory and the pilot plant mto 
large scale production. Merck and 
Company, Inc , is constructing new 
units to supplement its present plant 
facilities and Eli Lilly and Company 
is also building a plant for the pro- 
duction of the new drug 

SYNTHETIC LUBRICANTS 

Are Made from Gases t 

Contain No Petroleum 

Now being synthesized on a com- 
mercial scale from natural or other 
hydrocarbon gases, two series of 
synthetic lubricants were recently 
announced by units of Union Car- 
bide and Carbon Corporation. One 
series, which is essentially insoluble 
m water, is designated by the sym- 
bol “LB” followed by a numbei 
i epresentmg the viscosity at 100 
degrees, Fahrenheit, in Saybolt Um- 
veisal Seconds, while the other se- 
nes, the members of which aie , 
soluble m watei at room tempera - 
tuie, is known as “50-HB ” 

These new lubricants, called 
“Ucon,” are made from gases, contain 
no petroleum oils, and are inherent- 
ly moie expensive to produce than 
the best petroleum lubricants now 
sold 

Because of its special properties, 
the LB senes is best adapted for the 
lubrication of machinery, including 
internal combustion engines LB- 
300 has already been marketed m 
certain areas as Prestone Motor Oil 
for use in automobiles, buses, trucks, 
and tractors This lubricant has 
been found successful for Diesel 
engine use and the Army Air Forces 
and the Air Transport Command 
have used lubricant LB-550 m air- 
craft engines (See first report, page 
84, February 1946 Scientific Ameri- 
can ) 

In addition to use in internal 
combustion engines, theie aie many 
places where the special properties 
of the LB series of lubricants — such 
as low pour point, high viscosity 
index, and non-sludging character- 
istics have been utilized to ad- 
vantage Such uses include their 
applications as hydraulic fluids and 
plasticizers Further utilization as 
lubricants is being studied in such 
fields as powdered metal bearings, 
transmission and differential lubri- 
cants; electrical motors; textile ma- 
chinery; wire drawing; metal roll- 


ing and stamping, and many others 
Greases exhibiting unusual high 
and low temperature properties 
have been prepared from oils of the 
LB series, but, so far, on an expeii- 
mental basis only. 

The 50-HB series of synthetic 
lubricants is characterized by high 
viscosity index, low pour point, and 
m other properties is similar to the 
LB series. Compounds of the 50- 
HB series, however, are completely 
soluble m water at room tempera- 
ture, with the water solubility de- 
creasing as the temperature is raised 
The series will depress the freezing 
point of water to a limited extent 
Members of the 50-HB series having 
viscosities of more than about 100 
Saybolt Seconds at 100 degrees, 
Fahrenheit, have very little swelling 
action on natural rubber and are 
excellent lubricants for both rubbei 
and metal Certain of these products 
are being used in hydraulic fluids 
including brake fluids, as high- tem- 
perature heat transfer media and 
textile lubricants, m cutting oils, foi 
wire and metal drawing operations, 
and other uses. 

While these matenals aie not m 
general competitive with natural ' 
petroleum lubricants, they presage 
a tendency — apparent m both the 
chemical and petroleum industries 
— to rely less and less on natural 
products and more on synthetic 
“tailor-made” materials designed 
tor a specific purpose. 

HYDROGEN PEROXIDE 

Now Industrially Available 

In Concentrated Form 

convenient source of oxygen 
for industrial purposes is now avail- 
able in the form of 90 percent pei- 
oxide. Heretofore, hydrogen perox- 
ide of high concentration has been 
only a laboratory curiosity. Indus- 
trial material of 30 percent strength 
and the ordinary antiseptic, contain- 
ing only 3 percent, have long been 
used, but the highly concentrated 
substance was thought to be too 
hazardous for practical use. Now, 
intensive research has shown that 
hydrogen peroxide of high purity is 
actually a stable material. 

The possible industrial applica- 
tions of this chemical are innumer- 
able Hydrogen peroxide is an ideal 
oxidant in that it leaves no residue 
In its concentrated form it promises 
to be of great utility m many new 
chemical reactions since, being rela- 
tively free from water, it will react 
faster and more completely with 
organic compounds Moreover, each 
volume of the 90-percent peroxide 
yields over 400 volumes of oxygen — 
three to four times as much as the 
30 percent material 
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IN OTHER FIELDS 


Conducted by The Staff 


KesoJng the Heat In 

Chemically Inert, Light, Strong, and a Highly Efficient Insulator, 
Magnesia, Mixed with Asbestos Fibers, Provides an Easily Installed 
Insulating Material for Boilers, Pipes, and Similar Surfaces. Above 
600 Degrees, a Lining of Diatomoceous Earth Protects the Magnesia 


I increased utilization of heat en- 
■ ergy, and its wide -spread appli- 
cations, make thermal insulation a 
problem of prime importance m 
modern industry. The vast majority 
of processing and fabricating opera- 
tions require heat transfer, under 
controlled conditions, at one or 
many points in the pioductive proc- 
ess Although steam power is, pei- 
haps, the most quickly called to 
mind, numeious industries, includ- 
ing chemicals, plastics, peti oleum 
refining, paper manufacture, and a 
host of otheis, are vitally dependent 
upon insulation as theii various 
heated materials pass thiough trans- 
fer pipes, distilling units, heated 
rollers, or other equipment requir- 
ing heat and pressure to function 
Early in the development of 
steam engineering, it was lecog- 
mzed that radiation, convection, and 
conduction from boilers and hot 
lines were robbing steam engines of 
much of their efficiency. Insulating 
materials of various types were ex- 
perimented with, most of them of an 
organic base — vegetable or animal 
matter — and most of them were 
subject to decomposition at atound 
300 degrees, Fahrenheit Later, 



Seams are sealed by 90-degree overlap 


plaster of Pans mixed with sponge 
was tried — the small entrapped dead 
air cells of the porous sponge being 
a fairly good insulating substance 
— but the plaster rusted the pipes 
and boilers. Other insulating mate- 
rials were also used and found un- 
satisfactoiy m that they shrank, 
chaired, would not resist vibration, 
or otherwise deteriorated in use 

CARBONATE OF MAGNESIA 

Sixty years ago, Hiram N. Hanmore 
of Philadelphia, discovered the heat 
insulating qualities of magnesia, an 
inorganic, inert, chemical compound 
known commercially as block mag- 
nesia and phaimaceutically as mag- 
nesia alba It is produced from dolo- 
mite rock and its composition is 
somewhat indefinite, but is usually 



Courtesy Keasbey and Mattlson Company 

Inner lining protects magnesia outer 
sleeve from excessive temperatures 


expressed by the foimula* 4MgCO> 

MgOHj.SHoO. 

At first, silk fibers were used as 
a binder, but silk was soon dis- 
carded in favor of asbestos fibers 
Experimentation and use quickly 
evolved a satisfactory working ratio 
of 15 percent asbestos fiber binding 
and 85 percent magnesia, although 
magnesia can be and is used with a 
lower percentage of asbestos fibers. 


In 1887, the U S Navy realized 
the value of carbonate of magnesia 
as an insulating material and in 
ordering it specified “85 percent 
magnesia”, since that tune the same 
phiase has become standard Light 
m weight — approximately 15 pounds 
pei cubic foot — magnesia is easily 
sawed or cut, withstands vibration, 
does not chat or burn, oi shrink 
or loosen m service Moreover, it 
has no coi rosivc action on tin* melal 
to which it is applied, and it can bo 
i amoved foi inspection of pipes and 
i eplaced with ease When properly 
applied, ll will outlast (he installa- 
tion which it coveis. Magnesia’s 
durability is such that it will with- 
stand years of immersion in water 
and when icmoved can be pulvei- 
lzed, mixed with water, and re-used 
as a plastic insulating cement. Being 
chemically inert, exposuie to most 
chemicals and chemical lumes has 
no harmful effect, while its com- 
pressive stiength allows it to be 
molded into many conveniently 
shaped forms which do not sag, 
buckle, or shrink 
Foi general indusit ial applica- 
tions, magnesia is manufactured m 
standard three foot long half-see- 



Telescopic installation of dual-layers 
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IS ATI ONAL WAR BARGAI 

u LENSES cad PRISMS 

III! DUE yon OKI BIHOGULARS! 

IBB 

Wm* ' - 




Stock No. 5102- 
Stock No. 510. >• 
Stock No 5105- 
Stock No. 5104- 

FLASH! 


■S — Peiiect Binocular Set 
■S — Peifect Monoculai Set 
S — Seconds tor B'inoculais 
S — Seconds tor Monocular 


Complete Set of LENSES and PRISMS 
from Navy’s 7 x 50 Model 
SAVE UP TO $150,001 

Here’s an unusual opportunity to secure a fine 
set of Binoculars at a tremendous sa\ingr 

of money. Build them yourself with all of the 
very same optics (no metal parts) contained m 
the Navy’s 7 Power Glasses the Binoculars 
which received such wide acclaim during the 
war Depending on youi choice, vou may buy 
a perfect set of Lenses and Pi isms for the 
Binocular construction job, oi a set of seconds 
(exactly the same units, but Lenses are un- 
cemented and have slight impel feetions). If, 
however, you wish to construct a Monocular 
(^ a Binocular) you maj do so, choosing 
either perfect components 01 seconds The 
Monocular sets comprise ! 2 quantities of the 
same optics required tor the Binocular The full 
Binocular set comprises the following — 2 Ce- 
mented Achromatic Eye Piece Lenses, 17 5 mm 
diam , 2 Eye Field Lenses, 4 Poiro Prisms, 2 
Cemented Achromatic Objective Lenses diam 
52 mms Complete assembly duections included 

$23.00 Postpaid 
$12.50 Postpaid 
$11.00 Postpaid 
$5.50 Postpaid 


We have just seemed a shipment of 
foi the Navy 7 x 50 mstiument Full 
pm chases or on request 


metal Binocular body parts 
details will be sent with all 


All Items Finely Ground and Polished 
but Edges Slightly Chipped or Othei 
Slight Imperfections W'hich We Guarantee 
Will Not Interfere with Their Use Come 
Neath Packed and Marked. 


TO KEEP POSTED on all 0111 new Opti- 
cal Items, send 10c and your name and 
address to g-efc on our regular “Flash” 
mailing list. 


SPECIALS IN LENS SETS 

Set #1-S — “Out Advertising Special” — 15 Lenses for 
$1 60 Postpaid, plus 10-page idea booklet Foi copy- 
ing, ULTRA CLOSE-UP SHOTS, maci ophotographj , 
experimental optics, magnifying and tor making a 
t'vo power f/16 Telephoto Lens, “Dummv Camera,” 
Kodactaome uewei, DETACHABLE REFLEX VIEW- 
FINDER tor 33 mm eameias, stereoscopic viewer, 
ground glass and enlatgmg focusing aids, TELE- 
SCOPES, low Power Microscopes and foi mam other 
uses 

NEW 50-PAGE IDEA BOOK “FUN WITH 
CHIPPED EDGE LENSES” 

Contains wide variety ot piojects and tully coveis the 
fascinating uses of all Lenses 111 sets listed above 
only $1 00 Postpaid 

35 MM. K0DACHR0ME PROJECTING LENS SET— 

Consists ot Achromatic Lens for projecting, plus a 
Condensing Lens and piece ot Heat \bsorbmg 01as> 
with directions 

Stock No 4025-S . . $195 Postpaid 

SPECTROSCOPE SETS . These sets contain all 
Lenses and Prisms you need to make a Spectroscope 
plus FREE 15-page Instiuction Booklet 
Stock No 1500-S — Hand Type Spectroscope, 

$3 45 Postpaid 

Stock No. 1501-S — Laboratoiv Type Spectro- 
scope $6 50 Postpaid 

ALL THE LENSES YOU NEED TO 
MAKE YOUR OWN TELESCOPE! 
ALL ARE ACHROMATIC LENSES 

GALILEAN TYPE — Simplest to make but has narrow 
Field of View 

Stock #5018-S — 4 Power Telescope. .$1 25 Postpaid 
Stock #5004-S — 

Small 2 Power Pocket Scope $1.00 Postpaid 

PRISM TELESCOPES — Uses Prism instead of Lenses 
to Erect Image and are much shorter than Terrestrial 
Type Have wide field of view 
Stock #5010-5— 6 Power Telescope $3 00 Postpaid 
Stock #5012-S — 20 Power Telescope 7 25 Postpaid 


REMARKABLE VALUE! 
$141.01 WORTH OF 
PERFECT LENSES 
FOR ONLY $10 

Complete System from Artillery Scope (5X) 
9 Lenses low reflection coated, absolutely 
Perfect Diameters range from 1 1/3 inches 
to 2 1/5 inches Used for making Telescopes 
and hundreds ot other uses. 

Stock #5019-S 


ACHROMATIC LENSES 



Dia. 

F.L 


Stock No 

in mms 

in mms. 

Price 

6158-S “ 

IS 

SO 

$1 00 

6159-S 

23 

51 

125 

6161-S 

24 

48 

125 

6162-S 

25 

122 

125 

6164-S* 

26 

104 

so 

6165-S 

27 

1S5 

1 00 

6166-S 

29 

54 

125 

616S-S 

29 

76 

125 

6169-S 

31 

122 

1 50 

6171-S 

32 

171 

100 

6173-S“ 

34 

65 

100 

6176-S* 

38 

131 

100 

6177-S 

39 

63 

110 

617S-S* 

45 

189 

150 

6179-S* 

46 

78 

125 

1 ASTERISKED 

ITEMS are 

uncemented. 

but FREE 


MICROSCOPE SETS 

Consisting of two Achromatic Lenses and two Lome 
Eye Puce Lenses which vou can use to make a 4t 
Power Pocket Microscope, or 140 Power Regulai Sr/« 
Miuosiope Thtse color collected Lenses will give > or 
excellent definition 

Stock No. 1052-S $3.00 Postpan 

Consisting of Pi ism. Minor and Condensing Lens 
These used together with Stock No 1052-S will main 
an excellent Microprojector enabling you to get screei 
magnification of 400 to 1000 Power according t< 
screen distance 

Stock No 1038-S ... $2 00 postpan 

BIG DOUBLE CONVEX LENS— 74 mm dum , 9' 
mm FL Weighs 9 oz Made of boiosilicate Crow 
Optical Glass Used as spotlight Lens, Coudensiii 
Lens, etc 

Stock No. 1048 -S . $1 50 Postpai 

BIG DOUBLE CONCAVE LENS— 74 mm diam 
110 mm F L Made ot extra dense Flint Used a 
1 educing Lens, tor trick photogiaphv, etc 
Stock No. 1049-S $100 Postpai 

OPTICS FROM 4-P0WER 
PANORAMIC TELESCOPE 

Excellent condition Consists of Objective Prism 
Dove Prism, Achromatic Objective Lens, Amici Roo 
Pnsm, Eye Lens bet ( . a $60 00 value). 

Stock No. 5016-S $6 00 Postpai 

LENS CLEANING TISSUE — In spite ot paper siioi t 
age, we ofter an exceptional bargain m fust quairt 
Lens Cleaning Tissue You get 3 to 4 times .is mm 
tissue as when you buy m the ordinary small booklet- 


cement and Directions included with uncemented sets 
USES — Use these Lenses for making Projecting 
Lenses, Low Power Microscope Objectives, collected 
Magnifiers, substitute enlarging Lenses, Eve-Piece 
Lenses, Macro-photography, Gadgets, Optical Instru- 
ments, etc , etc 

CLEANING BRUSH SET . . . For Lenses, Optical 
instruments, etc Peifect quality — 12 inch Flex- 

ible Plastic handle, hoHow circular const Range 
from stiff to very soft 4 Brushes to set 
Stock No. 504-S— (Reg. $6 00 value) . . . Price $1 00 
RIGHT ANGLE PRISM — Flint Optical Glass, size 
11 mm by 91 mm by 64 mm Use m front of 
camera Lens to take pictures to right or left while 
pointing camera stiaight ahead Also used m front 
ot camera Lens to reverse image in direct positive 
work Two ot these Prisms will make an erecting 
system for a Telescope 

Stock No 3076-S $3 00 Postpaid 

TELESCOPE EYE PIECE SET-~Consists ot perfect 
Eye Lens Set from a Govt Telescope. Diam 1 inch. 
Focal Length 1 inch 

Stock No 6144-S $1 00 Postpaid 


One ream — 480 sheets — size 7*%' 

Stock No, 704-S 

MAGNIFIER SET— 5 magnify in 

from 1 to 10 

Stock No 1026-S 


x 10 V' 

.$1 50 Postpai 

; Lenses — Povv er 

. $2 00 Postpai 


RAW OPTICAL GLASS 

An exceptional opportunity to secure a large vauet 
ot Optical Pieces both Crown and Flint glass (see 
onds) in varying stages of processing Many pnsi 
blanks 

Stock No 703-S — S lbs (min vvt )— $5 00 Postpai 

Stock No. 702-3—1% lbs $100 Postpai 

MISCELLANEOUS ITEMS 

Stock No Item Pric 

3022-S — Round Wedge, 65 mm Diam $5 0 

3021-S — Amici Roof Pnsm (3rd grade) . . 2 

16-S — Level Vial, 4S mm long . . .2 


TANK PRISM 


$10 00 Postpaid 


PRISMS 


Stock 


Base 

Base 


No. 

Type 

Width 

Length 

Price 

3040 -S 

Right Angle 

33 mms 

23 mms 

$1 00 

3045-S 

Right Angle 

70 mms 

16S mms 

8 00 

3001- S 

Lens Surface 

20 mms 

14 mms 

2 00 

3006-S 

Porro-Abbe 

9 mnit> 

9 mms. 

.25 

3009-S 

Porro 

52 mms 

25 mms. 

1 00 

3010-S 

Porro 

43 mms 

21 mms 

.50 

3016-S 

Pentagon 

45 nuns 

22 mms 

75 

3029-S 

Dove 

16 mms 

63 mms 

125 

3036-S 

80 Degree Roof 

60 mms 

36 mms 

4.00 

3049 -S 

Right Angle 

69 mms 

167 mms 

10 00 

3047-S 

Right \ngle 

53 mms 

103 mms 

4.00 

303S-S 

Roof Prism 

18 mms 

34 mms. 

2.50 


PLAIN OR SILVERED TANK PRISM - 
90-45-45 deg 5%" long, 2 wide, finel 
ground and polished. Would normally retai 
Horn $24 to $30 each Stock No 3005-' 
(Plain Prism) or Stock No 3004-S (Silvei 
ed) . $2.00 each Postpaid FOUR TAN l 
PRISMS— Special— $7.00 Postpaid 

TANK PERISCOPE 

Complete Set Mounted Components 
Rugged, strong, originally constructed to 
U 8 Tank Corps Consists ot 2 flue Pen 
, >eope Mirror^ mounted in metal and plastic 
Perfect condition Would normally retail ,v 
$40 to $50 Stock No 700-S . $2 Of 

Complete Set Postpaid. 


Order by Set or Stock No. — Satisfaction Guaranteed — Immediate Delivery 

EDMUND SALVAGE COMP ANY? . 0 . AUDUBON, NEW JEHSEV 


MARCH 1946 


SCIENTIFIC AMERICAN 


12: 



Magnesia blocks insulate these large pipes and boilers 


Formed magnesia sections cover complex piping neatly 


tions for pipes, and m flat or curved 
blocks of various sizes, ranging in 
thickness from one to four inches. 
In applying multiple layers, the 
joining surfaces of sections are stag- 
gered to eliminate open joints and 
a plastic cement, made from pul- 
verized magnesia, is used to fill in 
the joining areas. A canvas “jacket” 
is sewn tightly around the outside 
which is usually painted. Metal 
bands secure the insulation firmly 
in position. 

ABOVE 600° — Magnesia solved the 
problem of efficient insulation for 
steam and other heat installations 
and was universally adopted 
throughout the industrial world 
where temperatures up to 600 de- 
grees, Fahrenheit, were maintained. 
It was soon found, however, that 
when 85 percent magnesia was used 
on surfaces having temperatures 
above 600 degrees, Fahrenheit, there 
was a tendency for the insulating 
material to calcine on the surface 
next to the source of heat. This cal- 
cination produced a thin film of 
magnesium oxide which was found 
to be an even lighter and more effi- 
cient insulating substance than the 
magnesium carbonate. Magnesium 
oxide, however, is not as strong 
mechanically as 85 percent mag- 
nesia, and as higher temperatures 
became increasingly common in in- 
dustry, the demand for an insulating 
material which could withstand tem- 
peratures above 600 degrees, Fah- 
renheit, became imperative. 

This problem was solved by 
manufacturers of heat insulation 
who used pre-calcined diatomaceous 
earth in combination with asbestos 
fibers. This type of insulation is re- 
ferred to as “high temperature” in- 
sulation, and Is capable of with- 
standing temperatures up to almost 



Photograph by Armstrong Cork Company 


Refineries require heavy insulation 

2000 degrees, Fahrenheit. Like 85 
percent magnesia, although some- 
what heavier and more expensive, 
it also is manufactured in standard 
lengths, shapes, and sizes. In prac- 
tice, this high temperature resist- 
ing diatomaceous earth material is 
placed in direct contact with the 
heated surface in thicknesses suf- 
ficient to reduce the temperature 
on the outside of the insulating ma- 
terial to a little below 600 degrees, 
Fahrenheit. Another layer of 85 
percent magnesia is then applied to 
protect the high temperature mate- 
rial. The combination produces a 
near-perfect type of insulation. 

To reduce the number of various 
sized sections of insulating material 
now made and carried in stock, some 
manufacturers are planning to make 


all inside diameteis ot insulation 
sections the same size as the outside 
diameters of standard sizes of pipe 

Insulation manufacturers, continu- 
ally canymg on research for bettei 
and more efficient insulation mate- 
rials, have used glass wool, rock 
wool, slag wool, corrugated asbestos, 
and other materials with satisfactory 
xesults under certain conditions 
Even highly polished metal reflectors 
have been successfully employed in 
some cases. But in the moderate 
heat range, 85 percent magnesia is 
the basic, all around, most satis- 
factory insulation available to in- 
dustry today. 

ft ft ft 

NEW FLUORESCENT 

Lamp Gives Brighter Light , 

Has Longer Life 

Fluorescent lighting giving bright- 
er yet more mellow light, instant il- 
lumination, and double lamp life is 
reported to be possible with Safreen, 
a new fluorescent lamp developed 
by the Duro Test Corporation. 

When not illuminated, the new 
light appears little different than 
any other fluorescent lamp, but, 
turned on, it is perceptibly brighter. 
Its glow a blending of saffron with 
a touch of green — is restful to the 
eyes. Laboratory tests have demon- 
strated that a 40 -watt Safreen pro- 
duces 20 percent more light than 
the standard 40-watt white fluores- 
cent and is approximately 40 percent 
brighter than the standard 40 -watt 
daylight lamp. 

Longer lamp life is achieved by 
the introduction of heavy-duty 
cathode which holds five times the 
emission coating of the standard 
cathode. Tests show that this cathode 
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mci eases lamp life to approximate- 
ly 5000 hours — just double the 2500- 
hour rated life of standard fluores- 
cent lamps 

Even more important to the large 
user of fluorescent lighting is the 
fact that the new Duro Test lamp 
will provide instant illumination 
with the flick of the switch. There 
is no delay and no flickering No 
starters are required 

TESTING UNIT 

Obtains Data on Stiff 

or Flexible Materials 

Supplementing equipment for test- 
ing many different molded plastics, 
plastics laminates, and woods, the 
Southwark Division of the Baldwin 
Locomotive Works has developed a 
combination flexure tool and de- 
hectometer The new instrument 
will make tests in bending in ac- 
cordance with the latest federal 
specifications and those of the 
A.S.T.M , and will fit any testing 
machine 

The deflectometer measures the 
deflection from the center of the 
specimen and conveys this to an 
autographic stress-strain recorder 
which gives the load deflection 
curve. One of the important fea- 
tures of this instrument permits the 
operator to adjust the magnification 
of the deflection m multiples of 5, 
10, 20, 50, 100, and 200 times. The 
high magnification ratio is used for 
very stiff and brittle materials that 
deform only slightly before break- 
ing. The deflection, therefore, is 
measured m terms of thousandths of 
an mch The low magnification per- 
mits recording large deflections 
which may be as much as two inches 
with very flexible materials 

In order to obtain tension, com- 
pression, and flexure characteristics 
of the various plastics materials un- 
der extreme temperature conditions, 



Specimen under test in new combina- 
tion flexure tool and deflectometer 



“1001” Knife 
Blades Are 
Wade of Finest 
Surgical Steel 

Different blades far 
different purposes— 
of finest surgical 
steel, carefully tem- 
pered, precision 
ground. Designed 
to serve even the 
most painstaking 
craftsman. 


Now — the first really “balanced” 
craft knife you’ve been waiting for! 



For Craftsmen 




Whether you're an expert craftsman or just a pass- 
ably fair workman or hobbyist, you'll do better work 
faster and easier with “1001“— the re-blade knife of 
1001 uses! For “1001", thanks to its light, perfectly 
balanced, colorful plastic handle, is second to none 
for easy and exact whittling, chiseling, modeling and 
cutting of all sorts. Its patented , scientifically designed 
chromium finish blade holder simplifies the insertion 
and removal of “ 1001's " all-purpose blades , and 
keeps them firmly locked in place. Which explains 
in large part why so many thousands of hobbyists, 
craftsmen, photographers, artists, home makers, 
etc., are singing “lOOl's" praises! Yourself— get a 
“ 1 001“— feel the difference, see the difference in your 
work. It's as easy to handle as a pen or pencil. 

Buy “1001” wherever hobbycraft tools are sold If your dealer cannot 
supply you, send check or money order for $1 59 for $1.29) direct to 

SOMAR SPECIALTY CORF. 

(Dept. Ml 0} 630 Fifth Avenue, New York 20, N. Y. 

’“pat pending 
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Locomotive at left is using new over-fire air jet, one at right is not 


the instrument has been designed 
to fit inside a cabinet in which the 
temperature can be controlled. The 
defleetometer will operate from —70 
to +170 degrees, Fahrenheit. Since a 
certain ratio must be maintained be- 
tween the length and thickness of 
the specimen under test, the span 
is adjustable 


of these qualities, this moisture- 
proof cellophane makes a good 
wrapping material for foods, since 
it keeps them from drying out for 
long periods of time 

LOCOMOTIVE SMOKE 
Greatly Reduced by 
Over-Fire Air Jet 


CELLOPHANE 
Made Moisture Proof 
by New Coating 

An invisible application of a coat- 
ing so thin that 60 of the coat-ings, 
piled on top of one another, would 
be only as thick as a human hair, 
has been perfected by the Sylvania 
Industrial Corporation. The new ap- 
plication keeps moisture from pass- 
ing through sheets of cellophane 
to which it is applied, and it is tough 
enough to resist breaking when the 
cellophane is twisted around pack- 
ages. It is as clear as a pane of glass 
and has no odor or taste. Because 


E limination 1 of all smoke from 
burning coal m locomotives, indus- 
trial boilers, and home heating 
equipment is forecast for the future 
by the Bituminous Coal Institute 
This result is expected to come 
about with the universal adoption 
of a new principle of combustion, 
recently perfected. 

One of the most striking demon- 
strations of the new development 
involved three locomotives, one 
from each of three railroads, 
equipped with over-fire steam-aii 
jets at a cost of about $110 apiece 
More recently the Norfolk and 
Western Railroad, which has m- 


The complete Crosley 
car engine, with 
all accessaries, includ- 
ing generator and 
starter, weighs 
138 pounds. 

Photograph at extreme 
right shows 
(lower) the sheet- 
metal cylinder block and 
a sectional view 



stalled the ovoi-fiie ]et m 182 of its 
locomotives, has gLven similai 
demonstrations 

In five seconds an engine .stack 
is completely cleared of black smoko 
by application of the jet But, it is 
pointed out, the ovei-fire jet is not 
a cui e-all foi smoke caused by bad 
fixing practice and equipment 

The new over-fiie jet is extieme- 
ly simple Jets ol steam aie em- 
ployed to foi ce sli earns ol air ovei 
the file bed The injected an is tui - 
bulently mixed with the gases 
given off by the burning coal, 
thei eby ptomotmg combustion ot 
those elements which noi mally pass 
up the stack as smoke There aie 
two essential lequirements in smoke 
elimination- — a sufficient qualtity ol 
an above the fire, and thoi ougli 
mixing oi that air with the volatile' 
matter from the coal 

Earlier attempts to adapt ovei -lire 
jets to railroad locomotives were 
unsatisfactory, pi mcipaliy because 
there was fiequent waste of steam 
and because the noise of their op- 
eiation was objectionable to the 
engine crews. Both of those diffi- 
culties now have been ovei come by 
engmeeis ol Bituminous Coal Re- 
search, Inc, at Battel le Memorial 
Institute, thiough the perfection of 
an entirely new principle of design 
which not only increases the effi- 
ciency of the jets but also, by means 
of a simple and practical siloncot, 
muffles the noise 

BRAZED ENGINE 

Will Power Light-Weight 

Post-War Motor Cat 

Stemming irom an all steel stamped 
copper hydrogen brazed engine in- 
vented by Lloyd M Taylor of Tay- 
lor Engines, Inc , the power plant 
of the post-war Crosley car will be a 
light-weight, high-compression en- 
gine of a type that has been proved 
in Navy service 

During the war, Crosley built 
engines of this type having a bore 
of 2% inches and a stroke of 2% 



126 


SCIENTIFIC AMERICAN 


MARCH 1946 


COATED MICROSCOPES FOR A. T. M/s 


W E are introducing a new idea, a new design, a new invaluable tool — a microscope designed for the amateur so that he may use 
his own eyepieces. This precision instrument can be used m every phase of optical and mechanical work. Some examples are: 
Inspecting optical surfaces for pits, scratches, flaws, observing machine finishes and aluminizing for any defects; and determining 
fits, tolerances and clearances It has no substitute in collimation svork in optical testing Using this instrument as an eyepiece it is 
simple to detect m mirrors and objectives flaws such as striae, strains, decentering, poor collimation and resolution by observing 
defraction patterns of artificial stars ' & 

With a reticule m the eyepiece it can be used as a precision micrometer for mechanical layout and measuring Truly, it is a versatile 
addition to your equipment. We invite your attention to the features noted on the illustration 



(1) Aplanatic ob|ective highly corrected for coma, spherical (5) Internal baffles to eliminate glare from unwanted oblique 

and chromatic aberration B & L optical glass pitch reflections 

lapped to test plates, centered and edged Glass air (6) Internal parts anodized where required, producing a 

surfaces COATED in accordance with Navy specifications. permanent, non-scaling, non-reflecting surface. 

(2) Obiective accurately spun into cell with pgs to insure (7) Body will receive any standard 114" OD ocular 

perfect and permanent centering (8) Accurately machined parts of non-corroding Dural 

(3) Standard 1W' OD body permitting use as eyepieces (9) Removable front tube for work other than encountered 

and erectors in telescopes as an eyepiece, such as inspection, etc 

(4) Simple construction to facilitate cleaning of obiective 

This instrument is designed to give magnification of 50X usings a 1" eyepiece The power using any ocular is numerically equal to 50 
divided by the focal length in inches The price is #10 50 postpaid in the USA. Send your check or money order today to be assured 
of prompt delivery. Do not send cash. 

For those who desire this fine instrument but who have no eyepieces, consult our advertisement for coated quality oculars which ap- 
peared in the February issue of this publication 

We are confident that our product will meet the most exacting requirements and therefore back every item with a refund if not satis- 
factory 

BRANDON SCIENTIFIC DEVELOPMENT 

A New York Corporation 

P. 0 Box 85 Mafversie, New York 


inches, designed to meet Navy about 120 pieces foi one four- cylinder block, the crankshaft pul- 

specifications The displacement for cylinder block The parts are held ley, fan assembly and fan pulley, and 

the four cylinders was 44 cubic m place by shrink fit, spot weld, the water pump impeller and pulley 

inches. The engine had to develop or crimping opeiations and form a are made from copper hydrogen 

28 horsepower continuously at 5000 firm structure even before brazing brazed stampings, 
revolutions per minute to comply The entire assembly is then copper The cooling system holds five 
with the specifications. The short brazed m a specially constructed quarts of water and the lubricating 
stroke was selected to keep the pis- furnace at 2060 degrees, Fahrenheit, system holds four quarts of oil, in- 
ton speed reasonably low for this m a neutral atmosphere, after copper eluding the oil filter, 

high-speed operation, and also be- m sheet, wire, or paste form has For the 1946 car engine, the mile- 

cause it was the intention to use this been applied to the joints. age per gallon of gasoline, in a 1200- 

engme m the post-war Crosley car. The inside of the water jacket is pound test car, with a 250-pound 
A bevel gear drive was preferred covered with a clear, hard coat of payload, is 50 miles at a speed of 

to a chain drive for the overhead plastics which, after baking, be- 30 miles per hour, decreasing to 35 

camshaft, because the vertical shaft comes so durable that it cannot be miles at a speed of 55 miles per hour, 
could be used to carry the lubricat- removed m a stripping tank of a At maximum torque, the specific 
mg oil under pressure to the five strong caustic or acid solution. The fuel consumption is .48 pounds per 
camshaft bearings. The oil pump material of the jacket is 20 gage horsepower hour The reason for 
and distributor are driven by helical sheet steel and the sides are ribbed the high economy is, of course, the 
spur gears from the crankshaft The m such a manner that nothing high compression pressure. The lack 
oil pump, as well as the fan, gen- detrimental occurs to the block if of detonation is due to the cool 

erator, and water pump, is driven the water m it is frozen solid. combustion chamber where pre- 

at % engine speed for the car engine The crankcase is only three inches ignition is prevented during the 
A cylinder spacing of three inches high, weighs 7% pounds, and is a compression. The maximum wall 
was selected, with a crankshaft permanent-mold aluminum alloy thickness at any point separating the 
bearing between each cylinder. casting The hold-down bolts for the combustion chamber from the cool- 

The outstanding feature of this cylinder block extend through the mg water is .125 inch Because of the 

engine is the construction of the case to the main bearing caps. The uniform substantially thin walls of 

cylinder block, which is made up of crankshaft thrust is taken at the the fabricated steel construction, in- 

thin-walled alloy steel tubing for rear mam bearings, which is the only eluding the portion between the 

the cylinders and cam follower flanged bearing. All connecting rod valve seat inserts, and because of 

guides, and of sheet steel stampings and shaft bearings are of the pre- the generous contact between these 

for the cylinder heads, intake and cision replaceable type and no ma- walls and the cooling medium, a 

exhaust ports, valve cases, and wa- chining is required in assembly. much more even heat distribution 

ter jackets. These stampings number In addition to the stamped is obtained. 
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New Products 

an d P rocesses 


MICROMETER 

increased in Versatility by 
Use of Dial Indicator 

Just introduced by Federal Products 
Corporation is a new micrometer which 
combines the accuracy, over its full 
one-inch range, of the micrometer 
screw and the precision of the dial 
indicator. It can also be used as a dial 
indicator comparator without the neces- 
sity of setting to a master, the microm- 
eter feature furnishes its own precision 
setting 

As a micrometei, the spindle can be 
brought m contact with the work until 
the indicator hand indicates “0” and 
the measurement is then read on the 
barrel and thimble 
As an indicating comparator, it can 
be set to the nearest thousandth of an 
inch, and the variation from that set- 



Combines micrometer and comparator * 


ting can then be read on the dial 
The indicating dial is integral with 
the frame and is provided with toler- 
ance hands, which can be easily set 
with the wrench furnished with the 
gage. When used as a comparator, the 
measuring spindle is locked positively 
m the desired position by a thumb 
clamp which grips evenly, and does not 
throw the spindle to one side or out 
of line. The opposite anvil is retracted 
by pressure on the finger or thumb 
button. This enables the workpiece to 
be inserted with less chance of the 
anvils scratching the work. It also 
prevents excessive wear on the anvils. 
Both contact faces are tungsten carbide 
tipped, and are lapped parallel. 

LIGHT PLASTICS 
Can be Compounded 
With Simple Equipment 

T ough enough for use in making ham- 
mer heads, yet attractive enough to 
serve as a substitute for hie, a new 


plastics is called “Plastitool,” and in its 
natural form it looks like well-polished 
ivory However, it can be dyed any 
color. 

Developed by Duorite Plastic Indus- 
tries, it can be used m making tools, 
art objects, household accessories, toys, 
bathroom fixtures, scenic casts for stage 
and motion picture sets, electrical in- 
sulators, water- and acid-proof vats for 
chemical laboratories, and so on. 

Most modern plastics necessitate the 
use of expensive molding equipment for 
satisfactory results, but Plastitool could 
be readily handled by an average 
housewife with ordinary equipment 

It can be mixed like batter in a cake 
mixer, and it can be poured by hand 
into any solid mold which will produce 
smooth surfaces Then it can be hard- 
ened or “cured” in a thermostatically - 
controlled kitchen oven. 

Although it has a surface haidness 
which makes it comparable to the alu- 
minum used in building airplanes, 
Plastitool weighs loss than any of the 
metals now m common use and can 
be cut or otherwise machined like hard 
wood 

Secret of the new plastic is a special 
“catalyst,” which makes it possible to 
harden the basic phenolic material in 
any given form without fhe use of 
“fillers” such as are used m manufac- 
turing most plastics. 

HAND-WRENCH 
With Vise Grip 
Adjustable Jaws 

P rovided with a molded section of 
red Temte plastics in its handle, a new 
wrench, which has more than a ton of 
gripping power m its steel jaws, has 
the portability of a pair of ordinary 
pliers, combined with the powerful 
locking grip of a vise, and is extremely 
useful as a clamp or wrench for han- 
dling awkward materials. Made by the 
Botnik Motor Corporation, it is de- 
signed for one-hand operation. The 
wrench is provided with a nut which 
may be adjusted by thumb and finger 



Gripping power more than a ton 


to legulale the jaws, which die paiailel 
at any opening to provide maximum 
gripping suiface. To grip, the jaws are 
placed ovei the work, and the rounded 
lever snapped shut The jaws remain 
locked until the lever is released. A 
hard-diawn steel wire spring controls 
the locking device 

SOLDERING IRON 

Has Automatic Feed of 

Solder to Tip 

T rigger operated, a new automatic 
soldering iron ejects a measured amount 
of solder from a reel concealed in the 
handle; a special retracting feature 
prevents melting of excess solder on 



iron may be osed on or off stand 

the heating tip The actual amount ol 
solder deposited each time the trigger 
is pulled is regulated by an adjusting 
wheel easily accessible to the operators 
thumb. If, during the course of a job, 
more or less solder is required, a touch 
of the wheel changes the amount 
ejected 

The Eject-O-Matic non weighs one 
and a quarter pounds loaded, and is 
balanced so that it can be used for 
hours without fatigue. The non-corro- 
sive tip is grooved to guide the molten 
solder to the point of application. Ex- 
cess heat is dissipated before it can 
reach the handle. 

ADHESIVE 

Exhibits High Strength When 

Cured at Room Temperatures 

^Vnother room-temperature-setting, 
durable resin adhesive is the most re- 
cent development in resorcin based ad- 
hesives and is another result of re- 
search by Pennsylvania Coal Products 
Company, which produced the earliei 
Penacolite adhesives G-1124 and G- 
1131. 

The new member of the Penacolite 
family, G-1215, is characterized by a 
3% hour working life at 75 degrees, 
Fahrenheit, yet develops extremely 
high early strength in wood joints 
glued at that temperature Strengths as 
high as 3000 pounds per square inch 
have developed in maple blocks 17 
hours after gluing. When fully cured, 
such joint strengths may reach 4500 to 
4800 pounds per square inch with com- 
plete failure of the wood. In general, 
this new adhesive shows outstanding 
strength and durability properties 
when cured at room temperature; when 
elevated temperatures are employed, 
considerably accelerated cures are ob- 
tained. For example, at 180 degrees, 
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Fahrenheit, glue line temperature, 
cuies may be obtained m two minutes 
In addition to being an excellent 
adhesive for wood, Penacolite G-1215 
produces durable high-strength bonds 
with phenolic laminates and moldings, 
many other plastics, fabrics, leather, 
and rubber 

COMPACT MOTORS 
Deliver Continuous 
Fractional Horsepowers 

S mall fractional -horsepower motors 
for industrial use, designed for opti- 
mum cooling with maximum power, 
are now m quantity production Con- 
structed for continuous duty at 125 
volts, ac. or DC., with an output of 
1/100 horsepower at approximately 7500 
revolutions per minute, the motors are 
non-reversing, with clockwise rotation 
of the shaft at the fan end As described 
by Lear, Incorporated, motor dimen- 
sions, with a Vz inch stack, are 2Vs 
mch diameter Standard motors ac- 
commodate a 35/32 mch pulley, although 
special shafts or pinions may be speci- 
fied. 

Motors rated at 125 volts, a c. or d.c , 
with an output of 1/30 horsepower at 
7500 revolutions per mmute are also 
available with an overall length of 
4% inches and a 3 inch diameter 
Although slanted toward the electri- 
cal appliance field, these fractional 
horsepowers may find application in 
many industries. 

PHOTO COPYING 

Device Uses Green - 
Sensitive Paper 

Duplicate photo copies of any draw- 
ing or manuscript can be made in a 
normally lighted room with the com- 
pact Peerless Photo-Arc Printer. This 
new rotary printer incorporates green 
fluorescent tubes as the light source. 



No dark room needed — copier may be 
used in normally illuminated rooms 


The sensitized Photo-Arc paper, trans- 
parent vellum, or cloth, on which the 
copies are made, is photographically 
sensitive to green light, but has re- 
markable tolerance to ordinary elec- 
tric light. Thus, black and white photo 
copies of drawings or letters can be 
made right in any room or office. 

The Photo -Arc Printer also employs 
a new mechanical method of rotary 
printing which is said to maintain un- 
usually fine contact between the origi- 
nal and the copy. 

The printer operates at a fixed speed 


of six feet per minute Variation of 
light intensity for different types of 
work is obtained by rheostat control 
and the choice of one, two, or three 
tubes. 

This flexibility of light control pro- 
vides for any type of copying work, 
making it possible to reproduce from 
old yellowed original drawings or blue- 
prints, as well as from letters or even 
printed matter having copy on both 
sides. 

ACID COOLERS 

Use Cast-iron 
Hairpin Elements 

Using experience gained during the 
war m producing units that cooled 
highly concentrated sulfuric acid from 


New Unit Makes Milling Machine 
Out of Lathe in 3 Minutes l 

The Globe Miller, a unit quickly attached to 
a standard lathe, performs the same 
operations as a costly milling machine. 
Installed in 3 minutes or less, the Globe 
Miller operates almost identically to a 
standard milling machine. All controls 
are simple, highly accurate— and the 
miller is designed to utilize all speeds 
and feeds of the lathe. 

1* is accurate, durable and highly versatile. 
With minor adjustments and acces- 
sories, the miller will face castings; cut 
slots, keyways, and gears; perform slit- 
ting operations, etc. Quality materials 
and rugged construction enable it to 


475 to 175 degrees, Fahrenheit, or lower, 
m making high explosives, the National 
Radiator Company has developed its U- 
cast hairpin cooler element for peace- 
time applications. The new unit is used 
for coolmg any liquid, but is especially 
adapted for cooling acids or strong al- 
kalies under extreme conditions that 
usually result in the solutions quickly 
attacking other metals. 

The new elements in these applica- 
tions are submerged in the solution, 
the coolant, usually water, is passed 
through the element itself. The sections 
of the unit are cast of gray iron that is 
highly resistant to attack from both 
the solution and its fumes 

The coils formerly used in the acid 
coolmg vats of munitions manufacturers 
had to be completely replaced at least 
every three months, resulting not only 


tion as much as a standard miller. Its 
compact design makes storage possible 
underneath the lathe. Proved perform- 
ance in wartime production, assures de- 
pendable service. 

Performance has also proved that chewing 
gum helps you on the job— by seeming 
to make work go easier, time go faster. 
Today, you’ll see good chewing gum on 
the market. But a shortage still exists. 
Wrigley’s Spearmint Gum is taking this 
space for your information, and for now, 
we’d like to suggest that you use any 
good available brand. Remember: It’s 
the chewing that’s good for you. 

You can get complete information from 
Globe Products Mfg Co , 3380 Robertson Boulevard 
Los Angeles 34, California 




Ingenious New 

Technical Methods 

To Help You with Your Reconversion 
Problems 
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stand the hardest use. It costs but a frac- 
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m high replacement costs, but m loss 
of time as well. After months of ser- 
vice m the same vats the cast-iron 
elements showed no corrosion either 
above or beneath the liquid line In 
some cases, a small amount of sulfate 
deposit formed above the liquid line, 
but a coating of acid-resistant pamt 
eliminated this. 

REFLECTOR FACETS 
Provide Solid 
Beam of Light 

F or use m flashlights, searchlights, 
lanterns, spotlights, and floodlights of 
all sizes and types, a new reflector 
makes use of a new conception for 
such reflecting surfaces. In place of 
a smooth wall finish which causes light 
beams to clash with one another, this 
reflector, announced by General Detroit 
Corporation and General Pacific Cor- 
poration, has a surface broken into 



Lower right: Spot from diamond type 
reflector; left: ordinary beam spot 


multiple diamond shapes to reflect all 
of the light and eliminate the “dark 
spot” common to ordinary reflectors. 

A special flashlight called “Flood - 
beem” incorporates the new reflector. 

RUBBERIZED APRON 

Protects Workers from 
Industrial Liquids 

Designed to give maximum protection 
against oil, a synthetic rubber indus- 
trial apron, which is also acid-, caustic-, 
and water-proof, is offered m two sizes 
with hemmed edges and attached neck 
and waist tapes. Suitable for light work 
m machine shops, tanneries, dairies, 
chemical plants, laboratories, and other 
applications requiring a lightweight 
protective garment, the Ameripol coated 
apron was developed by The B. F. 
Goodrich Company to resist nearly all 
industrial liquids, including gasoline 
and benzole. 

COMBINATION SQUARE 
Is Multi-Purpose 
Drafting Device 

V xrtually eight instruments in one, 
a new drawing and measuring device 
is designed and calibrated to serve as 
a square, dividers, protractor, triangle, 
t ruler, compass, french curve, or miter. 
I Called the Parva-graph, the ,tool con- 
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Reduces need for elaborate equipment 


sists of two parts a combination 
squai e and a removable miter arm 
which can be mounted on the square 
through either of two mounting holes. 
By varying the position of the miter 
arm, angles of any degiee can be 
formed, and right angle triangles can 
be made with acute angles of any de- 
gree desired. Removing the miter arm 
entirely allows its use as a radius 
with which circles from Vz inch to 14 
inches m diameter can be scribed 
Made of tough, transparent plastics, 
the Parva-graph was recently intro- 
duced by Parva Pioducts Company. 

CONCRETE SCRAPER 
Renovates Floors by 
Removing Embedded Dirt 

Re-surfacing of hard- wood floors 
was greatly simplified and speeded a 
number of yeais ago by the develop- 
ment of mechanical rotary floor scrapers 
and sanders Now there has been de- 
veloped a mechanical floor -scraper 
that does the same thing for concrete 
floors The device, developed to re- 
move embedded accumulations of dirt, 
oil, and chips from concrete floor in 
plant aisles and around machinery, is 
mounted on a hand truck which is 
just pushed around wherever the floor 
needs renovating. 

The fact that it can re-surface a con- 
crete floor is due to the use, on its 
horizontally revolving cutter, of tips 
of Carboloy cemented carbide, which is 
vastly harder than any steel and thus 
able to resist the abrasive wear of 
chips, dirt, and concrete. 

SOFT FLUX 
Leaves No Harmful 
Residue After Soldering 

An organic soft solder flux, described 
as more effective than common rosin 
fluxes, and which does not normally 
leave a corrosive residue on the work, 
is known as “Superior No 30 Super- 
safe Soft Solder Liquid Flux.” 

Because of its activity m effecting 
the wetting of the joining surfaces, this 
flux, m many cases, contributes to 
easier soft soldermgs of metal combina- 
tions which heretofore have been con- 
sidered difficult to solder. 

Another advantage in many soldering 
operations, as on electrical and radio 
equipment, is the absence of injurious 
deposit at the joint. The acid action of 
the flux as it comes from the container 
fe./l^^alized at ordinary soldering 


tempeiatuies, when pioperly used, 
leaving a residue that is normally non- 
corrosive, non-conductive to electricity, 
non-hygroseopic, and easily soluble m 
water 

The manufacturer claims that if 
the woik piece is well washed with 
watei all coiro&ion-formmg residues 
will be permanently removed. 

This new flux is recommended by its 
manufacturer particularly for applica- 
tions wheie losm-alcohol is unsatis- 
iactoiy or wheie zinc chloride or sim- 
ilar strong acid fluxes cannot be used 
because of the corrosion factor. It may 
be used m soldering copper, steel, sil- 
\ei, brass, vanous alloys, and electro- 
plated parts 

BRUSH HOLDERS 
Raise Utility of 
Small Wire Brushes 

Relatively small, veisatile brushes, 
that hold piomise of easing manufac- 
turing bottlenecks by speeding up 
haid-to-get-at jobs utilize the principle 
of wiie suspension under pressure 
Equipped with a variety of holding 
tools for use m dull presses, bench 
gnndcis, and special production and 
debun mg tools, the crimped wire 
Si tuft power brushes aie available in 
a vaiicty of sizes Outside diameters 
lange hom 1/4 inch to 1 1/4 inches, 
biush face lengths fiom 9/16 inch to 
5/8 inch, stem sizes to tit 1/16, 3/32, 
and 1/8 inch chucks, and ovei all lengths 
from 2 1/8 inches to 2 1/4 inches The 
gage of wire used ranges from 003 to 
.005 inch 

Special holders, designed fox these 
biushes, increase their adaptability and 
frequently permit stock brushes to be 
used so as to contact definite surface 
areas regardless of their shape. The 



Above Simultaneous brushing of two 
inside diameters Below. Removal of 
drilling burrs from intersecting holes 
in "hard-to-reach" spot in small part 
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nah, Georgia 

Checking Mis-paekaging 

Mis-packaging occurs when twenty-three consumer packages go 
into a carton instead of twenty-four. This condition may be 
due to the human element or failure of packaging machinery. 
The simplest and fastest way to check cartons is by pre-determined 
weight. When a package is missing underweight is immediately 
apparent; the particular carton opened and inspected. All full 
cartons pass over the production line untouched. Checking mis- 
packagmg with EXACT WEIGHT Scales saves time, guarantees 
perfect packaging, insures accurate weights. If you package in 
cartons write for the catalog showing models best suited for your 
operation. 



THE EXACT WEIGHT SCALE COMPANY 


85 West Fifth Ave., Columbus 8, Ohio 
Dept. Ad. 783 Yonge St., Toronto, Canada 


variety of applications is suggested by 
the range of motor speeds — 500 to 25,000 
revolutions per minute — lecommended 
by the developeis, The Osborn Manu- 
factuxxng Company Some typical uses 
for the brushes are removing insulation, 
rust, mold marks, and heat scale m 
addition to production operations re- 
quiring debuirmg, cleaning, or finish- 
ing small diameter inside surfaces 

FILES AND HONES 

impregnated With Diamonds 

In a Metal Bond 

Diamond files and hones, as produced 
by Wendt-Sonis Company, for dressing 
carbide cutting tools without removing 
them from the machine, contain a con- 
centration of diamonds m a new metal 
bond This bond assures that they will 
maintain a flat surface throughout their 
service life As a result, the tools 
sharpened do not become “giooved” 
It is claimed that these diamond lm- 



Hones stay flat without grooving 


piegnated files and hones can be used 
on high speed steels without loosening 
the diamond particles 

The file shank is made of drill rod 
stock and the hone is mounted on a 
lucite base. 

PLASTICS LENSES 

Offer Advantages 

Over Glass 

Lenses, prisms, and other optical ele- 
ments of plastics instead of the cus- 
tomary glass, are now mass-produced 
by pounng fluid plastics of molasses- 
hke consistency into precisely surfaced 
glass molds. An oven-baking operation 
then hardens the plastics which repro- 
duce exactly the surface precision of 
the molds m which they are cast. When 
removed from their molds, the plastics 
elements are ready for use, without 
extensive polishing operations. 

Unlike glass optics, the new materials 
and production techniques are suited 
for large, non-sphencal optical parts, 
usually employed in optical systems 
where the light lost in transmission 
must be kept to a minimum. Of 140 
organic plastics investigated by the 
Polaroid Corporation m plastics optical 
research, two were standardized and 
put into manufacture. One was metha- 
crylate, corresponding in its optical 
characteristics to crown glass, and the 
other was polystyrene, used for ele- 
ments ordinarily made from flint glass 
Lenses, prisms, and mirrors from these 
homogenous, tough materials, although 
more easily scratched than glass, weigh 


only about half as much as glass and 
are easy to produce rapidly and m large 
quantities; substantially free of color, 
haze, and strain, and stable under ex- 
tremes of temperature 

HIGH-STRENGTH MAGNETS 

Boost Performance ; Lower 

Power Needs of Many Devices 

InAagnet steels, including all types of 
“hard” and “soft” magnets, magnetic 
and non-magnetic alloy steels, and 
permanent magnets in every practicable 
shape and size will be available to 
manufacturers and engineers as the 
result of new manufacturing facilities 
added by the Allegheny Ludlum Steel 
Corporation 


In announcing the magnets, the com- 
pany stated that the advantages to be 
gained m using high-strength magnets 
in preference to magnets of lower resid- 
ual magnetism and coercive force are 
improvement in operating performance 
of equipment; reduction, or sometimes 
avoidance, of energizing coils and cur- 
rent; and reduction m size and weight 
of equipment, which often results m 
substantially reduced costs Almco and 
other strong magnets are also many 
times more stable than lower strength 
magnets under the influence of heat, 
vibration, stray magnetic fields, and > 
time. 

In aircraft, permanent field magnets 
are used on many remote-controlled 
motors, thus not only reducing size and 
weight of motors but also reducing or 
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eliminating the electric power required 
for energizing the field magnets. 

Similar advantages are gained m 
portable radio loud speakers and hear- 
ing aid receivers, for example, where 
strong magnets can be utilized to re- 
duce the battery power required, as 
well as the weight and size of these 
products. 

Although the greatest demand for 
“hard” permanent magnets will be by 
manufacturers of electrical and elec- 
tronic equipment, they have become 
increasingly useful in non- electrical 
products. These now include magnetic 
chucks, holding devices, clamps, damp- 
ing devices, clutches, magnetic sepa- 
rators, com operated machines, lubri- 
cating oil filters, and so on 

SPHERICAL BEARING 
Meefs Alinement and 
Rigidity Demands 

A two-piece self-ahnmg beanng, in- 
tended to provide extremely high load 
capacity, a high degree of mis -aline- 
ment, and a large projected bearing 
area, is now being manufactured from 
a one piece bronze outer race into 
which is pressme -inserted a hard- 



Steel ball rides in bronze outer race 

chrome plated steel ball. The Halfco 
spherical bearing can be used for engine 
controls, aircraft, or in similar instal- 
lations where alinement is costly or 
impossible to attain, or wherever rig- 
idity is essential. 

ENAMEL STRIPPER 

Removes Various Types 
Of Surface Coatings 

Synthetic enamels such as alkyds, 
melamine, urea formaldehyde, and othei 
coatings aie readily stripped with En- 
thone Enamel Stripper S-300. The 
product can be used full strength at 
room temperature or diluted with wa- 
ter and the mixture heated in the 
temperature range of 150 to 180 de- 
grees, Fahrenheit. 

Enamels are stated to be removed 
cleanly by a wrinkling action, leaving 
the work clean and bright. There is no 
attack upon the base metal and such 
active metals as* aluminum, zinc, and 
tin are unharmed. Phosphate and 
anodized coatings are not cut by this 
stripper. 

"A ,# BRACE 

Weighing 7 X A Pounds 
Supports Two Tons 

etching only seven and one half 
] pounds, a new “A” shaped brace can 
5 support two tons, is chemically inert, 
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ladio transparent, and fungus resistant 
Composed of layers of glass cloth 
bonded by American Cyanamid Com- 
pany’s Laminae and manufactured by 
Fibremold, Inc , the brace is used in the 
construction of heavy radar installa- 
tions Other requirements called for on 
the radar brace are shock and vibration 
resistance and high flexural and tensile 
strength. 

DRY-ICE LIQUEFIER. 

Has a Capacity 
Of 1000 Pounds 

Solid carbon dioxide is transformed 
into liquid form m a new unit devel- 
oped to assist bottleis of carbonated 
beverages, users of carbon dioxide fire 
extinguisheis, and other carbon dioxide 
consumers. Known as the “Jumbo,” 
and developed by the Mathieson Al- 
kali Works, the liquefier consists es- 
sentially of a tank, 80 inches high and 
34 inches in diameter, made of special 
steel and welded throughout It has a 
capacity of 20 full-sized blocks, or 1000 
pounds, of dry ice. The use of un- 
crushed blocks of dry ice saves labor 
and reduces evaporation loss, it is 
claimed. 

To charge the liquefier, the blocks of 
dry ice are dropped through the 15- 
inch circular opening at the top. It is 
then closed, water is run down the out- 
side surface from a perforated ring 
near the top, and the liquefier is ready 
for operation. 

In addition to its large capacity, spe- 
cial features claimed for the Mathieson 
liquefier are* absence of moving parts; 
long life of the special molded gasket 
due to the easy operation of the closure 
head; and operation without compres- 
sor and refrigeration unit, electric heat- 
ing coils, or sensitive control equip- 
ment 

PIN LAPPING 
Simplified by Two- 
Roller Machine 

Simplifying and speeding up the here- 
tofore slow and tedious job of lapping 
and polishing round plugs, pins, or rods, 
the “Spitfire” roller lapping machine 
does the job accurately and with a 
minimum of rejections, reportedly turn- 
ing out finished jobs m approximately 
one third the time necessary with the 
old “ring lap” method. The machine 
:qf, two precision ground cast 
iron rollers which, revolve in self-alin- 
adjustable bearings. One roller 


is appi oximately three inches in 
diameter and the other roller is ap- 
proximately six inches in diameter 
Both i oilers rotate m the same direc- 
tion (away hom the operator at the 
top of the i oilers) at the same speed 
They aie easily adjusted to accommo- 
date work up to six inches in diameter 
In using the Roller Lapping Machine, 
the most economical procedure is to 
gimd the plug or pm within .0002 to 
0004 inch of the desired size and then 
lap to size Abrasive compound is placed 
on the rollers with the fingers or a 
biush and spread evenly over both sur- 
laees The woik is placed between the 
rolleis, then a notched fiber stick is 
piessed down on it and moved slowly 
and evenly from side to side across the 



Speed-difference gives Sapping action 


plug or pm. If it is necessary to lap a 
small amount oil any particular section 
of the plug or pin, the fibre stick is 
merely kept longer on that section 
Friction of the rollers on the plug 
causes it to revolve and the difference 
in the surface speed of the rollers 
brings about a lapping or polishing 
action. Tapered plugs or plugs with 
shoulders are handled with equal ease 

POWER SCREW DRIVER 
Sets Small 
Screws or Nuts 

Newest addition to the Aro line of 
pneumatic production tools is the 
Midget Pneumatic Screw Driver This 
tool, said to be the first power screw 



Starting and stopping are automatic 
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All Serious-Minded Production Men 

SHOULD HAVE THIS FREE BOOKLET! 


driver designed especially for driving 
small screws, is about the size and 
shape of the average cigar. Its capacity 
includes screws from No. 1 to No. 6 
It weighs only eight ounces, is 4 7 /s 
inches long and % inch m diameter, 
and is fully automatic, it starts auto- 
matically when tool is applied to the 
work and adjusts itself to every driving 
condition 

It has a rotary four-blade motor, with 
ball bearings throughout, and a hard- 
ened and ground steel rotor and 
cylinder This tool is also available 
with adapter socket for nut setting. 

DELAY SWITCH 
Cuts Power or Light 
After Set Interval 

A toggle-lever all-purpose light or 
power switch which offers both de- 
layed-action and instantaneous ‘‘off,” 
plus a time-selector for the delayed 
action, can be set at any interval from 
zero to three minutes Featuring a 
phosphorescent lever tip, the new 
switch, called Tymzit and developed 
by the T. J. Mudon Company, provides 
light for almost any interval after ac- 
tual movement of the toggle to the 
“off” position. Yet whenever desired, 



Fits standard box, has no clockwork 

power or lights can be turned off in- 
stantly by a slight continuing down- 
ward push of the lever. No clock- 
work or electrical elements are used in 
the set-screw-adjusted action-delay. 

Filling a wide range of needs, the 
new switch could, for example, be lo- 
cated in the garage so as to provide 
time to walk into the house before the 
lights go off. 

Described as conforming to Under- 
writers Laboratories specifications, the 
switch fits any standard wall box; is 
offered m single and double pole as- 
semblies; and is rated at 10 amperes at 
125 volts and 5 amperes at 250 volts. 

HOOD SEALER 
Caps Bottles of 
Various Sizes 

Cellophane or parchment bottle 
hoods, printed in different colors, are 
sealed over the tops of both square 
and round milk bottles at the rate of 
90 per minute by an automatic ma- 
chine that incorporates a variety oi 
mechanical improvements. Included in 
the developments is a star wheel which 


FORGING AHEAD IN BUSINESS 
contains a message of particular impor- 
tance to production men. This is your 
opportunity to obtain a copy of this 
famous book, which has been described 
as a "turning point in the lives of liter- 
ally thousands of men”! 

Although "Forging Ahead in Busi- 
ness” has been distributed to more than 
3,000,000 men, today’s timely edition 
was written in the light of recent world- 
wide developments. Its 64 pages repre- 
sent more than three decades of suc- 
cessful experience in training men for 
leadership in business and industry. 

It demonstrates the method which 
the Alexander Hamilton Institute* uses 
to give you immediate help in your pres- 
ent position, while preparing you for 
post-war opportunities. Subjects direct- 
ly related to the work you are doing 
now, PLUS other subjects of fundamen- 
tal value to the business executive, are 
discussed in the book and placed in 
significant relation to one another. Thus, 
a helpful, over-all picture is provided. 

Said one man who had sent for 
"Forging Ahead in Business”: 

"In thirty minutes this little book 



before. 


. . . and that represents the opinion of 


the Institute’s 400,000 subscribers, in- 
cluding 134,000 production men l 

The booklet further explains how it 
is possible to offer this essential train- 
ing in a minimum of time; how the In- 
stitute program fits in with the most 
crowded of post-war schedules. 

Among the prominent industrialists 
who assisted in the preparation of the 
Course, which is described in "FORG- 
ING AHEAD IN BUSINESS” are: 
Alfred P. Sloan, Jr., Chairman of the 
Board, General Motors Corp.; Thomas 
J. Watson, President, International 
Business Machines Corp., and Frederick 
W. Pickard, Vice President and Direc- 
tor, E. I. du Pont de Nemours & Co. 

Send for 

“FORGING AHEAD IN BUSINESS” TODAY! 

Frankly, this booklet has no appeal for 
the immature mind. It does not interest 
the man who, for one reason or an- 
other, is wholly satisfied to plug along 
in a mediocre job. But, for the alert, 
future-minded individual— the man with 
ambition and "drive” — "Forging Ahead 
in Business” has a message of distinct 
importance. If you feel that it is in- 
tended for you, don’t hesitate to send 
for a copy today. Simply fill in and 
mail the coupon below. 


ALEXANDER 

Alexander Hamilton Institute 

Dept. 35, 7 1 West 2 3rd Street, New York 10.N.Y. 

In Canada, 54 Wellington Street, West, Toronto 1, Ont. 
Please mail me, without cost, a copy of the 64-page 
book— "FORGING AHEAD IN BUSINESS.” 

HAMILTON 

Name.. . ....... 

Firm Name 

INSTITUTE 

Business Address . ... .... 


Position 


Home Address 
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The Editors Recommend 


PROCEDURES IN EXPERIMENTAL PHYSICS — 
By John Strong Ph D. A wealth of useful data of 
a practical kind for the constructor, experimc nter, 
and skilled craftsman $6.80 

HIGH FREQUENCY INDUCTION HEATING — 
By Frank W. Curtis. Answers many questions con 
termng induction heating and its utility in industrial 
processes Thoioughly practical in scope $2.85 

TOOL MAKING — By C. M. Cole. Institutions for 
making and using all kinds, fiom personal tools to 
arbor presses, lathes, planets, etc, in different 
metals. $3,60 

TECHNIQUE OF PLYWOOD — By Charles JEJ. 
Norris. Tec hmeal information on all plni-us of ply 
wood manufacture and use, compiled foi engine i is, 
designers, and users of plywood Impoitmt to 
many phases of peace lime housing and manufac turmg 
problems $2.50 

\OUR HAIR AND ITS CARE — By Oscar L. 
Leim, M.D. t and Howard T. Behrman , M.D 
'scientific facts about hair — how to save and heautih 
it, treat infections, and so on Real facts - not a 
“cure for-baldness” screed $2.10 

HANDBOOK OF CHEMISTRY AND PHYSICS — 

A classic reference book recently reused and hi ought 
up to date to keep pace with recent lescaich In 
eludes materials on all branches of chemistiv, pinnies 
and allied sciences. Used m laboi atones mil bv 
engineeis throughout the country Flexible binding 
2640 pages $4.10 Foreign $4.50 postpaid 

ATOMIC ENERGY FOR MILITARY PURPOSES 
— A General \c«ount of its Development Undei the 
Auspices of the United Stales Government, 10(0 19 15 
The famous Smythe report, telling in relatively 
non-technu si language of the developments in 
nuclear physics that lead to the manufac tin c of the 
atomic bomb Paper cover, $1.35; cloth $2.10 

PLASTICS — * By J. H. Dubois. Thud edition, 
again revised and enlatged, with two four t ohu 
plates Thus is an important book on the whole 
geneial subject of plastics, plus much luaud new 
material on synthetic rubber, manufac tunng piocessc 
and plastics moldings $ 1,10 

PL INNING TO BUILD — By Thomas II. 
Creighton. Answc is many of the questions asked by 
prospective home huildets. Planning, design ami 
construction aie fully covet td $2.60 

EXPERIMENTAL ELECTRONICS — By Ralph 
H. Muller, R. L. Carman , and M. E. Bros. 

k solid book of eminently practical information on 
the characteristics and non communication appln a 
tions of electron tubes The text describes expet i 
ments and presents results For students, radio 
engineers, communications experts, and the serious 
general readei $4.75 

THE MEANING OF RELATIVITY — By Albert 
Einstein. Second edition with added chapter de- 
scribing advances since publication of fust edition 
I some 25 years ago Requires knowledge of advanced 
mathematics and physics, not a popular exposition 

$ 2.10 

THE MODERN GAS TURBINE — By R. Tom 
Sawyer. Fundamental treatment, yet comprehensive 
m scope, covering industrial, marine, railioad, and 
turbo supercharger applications of the gas turbine 
Up to*the minute data on jet propulsion are included 

$4.10 

A PRACTICAL COURSE IN HOROLOGY — By 
Harold C. Kelly . Definite, outright, practical in- 
structions on watch making, repairs, and adjustment 

$2 85 


Best Seilers 
in Science 

SLIDE RULE SIMPLIFIED — By t. O. Hams. 

How to use a slide rule, without any ol the mvstifi 
cation that often suxiounds this lmpoiant tool ol the 
engineer Excellent illustrations make eveiy tiling 
cleai $3.60 including a slide lule, lor book done 

$2.60 

MEET THE ELECTRON — By David Crimes. 

llcadeis who lack specialized knowledge can infoim 
themselves thoroughly fiom this hook as to whit 
clectionus is and what it can do in specialized 
applie alums $2 10 

MACHINERY’S HANDBOOK — 12tli Edition 
“Bible of the mechanical industiv “ 1815 page s 

of latest standards, data and mfonn ition i<quii<<l 
daily in shop and drafting loom $6.10 

MACHINE TOOL GUIDE — By Tom C. Plum- 
rtdge, Roy W. Boyd , Jr., and James McKinney , 
Jr V convenient compilation of data on ill types 
ol machine tools, assembled in oigani/c d fonn im 
tool and mechanical engineeis, millw light* and 
tool equipment salesmen $7 70 

PLASTICS, PROBLEMS AND PROCESSES — By 
Mansperger and Pepper. The* whole stoiy of plus 
lies, me hiding a resume of manufac tunng pio<e*s<‘s 
and a number of thoroughgoing chapters devoted to 
plastics uses $3.10 

THE FUNDAMENTALS OF CHEMISTRY — By 
Monroe M. Offner This text mt iodines the icadci 
to thmenls, elections, amis, alkalis and so on, and 
them eoveis clunustiy and its n lationslnp to «\m\ 
dav hit 80 cents 

ELECTRONIC PHYSICS — By Hector, Lem and 
Scon ton. A simplified! text loi those* who desue* to 
aeqnne a sound basis lot following the* advan < <>t 
applied elec trollies $3.85 

\ LABORATORY MANUAL OF PLASTICS AND 
SYNTHETIC RESINS — By C. F. D* Hello. 
How to pi epare many of the well known tesins and 
jilasties m the' lahmatoiv Uii<le*istari<liiig of tin* 
text it quires a knowledge of oigariK < heroism 

$2.10 

FUNDAMENTALS OF OPTICAL ENGINEERING 
— — By Donald H. Jacobs. This new work shuts 
out at the very beginning, is mainly non matin 
matieal, and is probably the best suited of all 
existing books as an intioduction to optical d sign 
Author is a physicist at Buitau ol Standuids $5.10 

WITH THE WATCHMAKER AT THE BENCH — 
By Donald DeCarle. Simple pi a< trial, straiglit 
lorwatd instructions on the repan of time|>i<<es 
with eliiect implications to the manufa* tun and 
lejian of dedicate lnstiume nts of ill kinds 

$3.10 

TRIGONOMETRY FOR HOME STUDY — By 
William L, Schaaf, Ph.D. Extensive and detailed, 
giving explanations as the text pi ogi esses, togetliei 
with nuraeious piaftical appln ations of tug, such is 
machine shop problems, surveying, navigation, and 
so on 80 cents 

COMMERCIAL WAXES — Edited by II. Ben- 
nett. Solid treatise* on the commmiul use of both 
natural and synthetic waxes, made up of < ontiihn 
turns of many leading individuals and Inins All 
< lasses of waxes and then pioperties, sou ices and 
uses are discussed. $11.10 


separates the bottles as they are con- 
veyed from a filling machine and places 
them m individual pockets for a teed 
wheel at the correct time. 

New also are a paper feed unit and 
the tape applicator which gives more 
clearance for vaiious size bottles. The 
machine, made by Package Machinery 
Company, automatically takes bottles 
of mmoi variations and is easily ad- 
justed to hall -pint, pint, quart, and 
two -quart sizes 

BLADE HOLDER 

Accommodates Hack Saw 

Blades or Thin Files 

Designed to cut down the discai d of 
broken lengths of hack saw blades, 
the Super Blade Holder, distributed by 
A D McBurney, also accommodates 
thm flat file sections By using the 
Super Hack Saw Blade Holdei, woik- 



Blades are gripped firmly 


men of all kinds can find a multitude 
of uses for their old or broken cutting 
blades. 

The holder is a single unit tool com- 
posed oi a tubular handle with an ex- 
tended positive grip nose for securing 
the woikmg point of the blade or file 
The ends of the handle are slotted to 
leeeive inserted blades Almost any 
length blade can be held soeuiely 
Many workmen make their own 
knives or sciapcrs by grinding old 
blades to shape The Super is an ideal 
handle for these tools In addition to 
saving expensive material, the Super 
simplifies many operations and is suited 
for tool and die making 

CIRCUIT TESTER 

Can be Carried 
in Vest Pocket 

F or all who have to do with elec- 
tricity, an all-pui pose circuit tester 
which can be easily earned m a vest 


/ 



• (The above prices are postpaid m the United States. Add, on foreign orders, q 
25$ for postage on each book, except as noted.) " 

(All prices subject to change without notice.) 

For Sale by: March, 1946 

SCIENTIFIC AMERICAN, 24 West 40th Street, New York 18, N. Y. 

I enclose $ for which please forward at once the following books: 


4 Name ...... , 

I Address ..... 

'■ Write us for information on books on any subject. We can supply any book in print. 
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pocket will prove handy when testing 
radio plate circuits, screen grids, spark 
plugs, meters, electrical appliances, 
fuses, and so on Made by Amerlme, it 
indicates voltages from 90 dc. and 60 
a c to 500 volts ac or d c A neon lamp 
on top glows m varying intensities, in- 
dicating circuit conditions. 

AIR-OPERATED SAW 

Performs Difficult as 

Well as Simple Jobs 

Designed to simplify and "speed-up 
most sawing and filing operations, a 
new Air-Speed tool can be worked ad- 
vantageously m awkward or cramped 
quarters or from difficult positions. An 
adjustable barrel leadily permits cir- 
cular sawing m metals or woods, as 
well as difficult “dead end,” keyhole, or 
scroll work Perfectly balanced for 
ease of handling, and weighing only 
3% pounds complete, the new tool fea- 
tures finger-tip speed and power con- 
trol, and a simple cutting stroke ad- 
justment of from V 4 to 1 V 4 inches 
No gears, adaptors, or power take-off 



Finger controls sow speed and power 


devices are used m the constiuction 
of the Air-Speed saw, and since only 
two internal operating parts are mov- 
able, long, reliable, trouble-free service 
is assured The saw operates best with 
approximately 85 pounds pressure 
maintained at the tool. 

SHIP MOTORS 

Assured Pure Cooling Air 
with Electronic Unit 

electronic moisture detector that 
offers protection against salt water at- 
tack for the electrical driving motois 
of ships appears to solve an old prob- 
lem involving the enclosed cooling sys- 
tems for the driving motors. Ventilat- 
ing air m these systems is cooled by 
passing over steel pipes through which 
cold sea water is flowing Occasionally, 
these pipes develop leaks, and since 
the system is enclosed the leaks go 
unnoticed until the salt water damages 
the motor windings. 

The electronic moisture detector, 
credited to General Electric Company 
engineers and said to have stemmed 
from experiments with a pipe cleaner, 
consists of porous glass tape wrapped 
around a metal tube with stainless 
steel wire wound around the tape so 
that an interval appears between each 
turn of the wire. Connected to an elec- 
trical relay, the circuit is energized 


Make Your Own 

TELESCOPE 

J^XTENSIVE, practical instructions 
for making excellent telescopes 
capable of serious astronomical 
work, including the glass mirrors 
and at a cost of less than $25 for 
materials, are presented in 

AMATEUR TELESCOPE 
MAtCING 

(500 pages, 316 illustrations) 

54 00 postpaid, domestic; foreign $4 35 

FTER you have made your tele- 
scope, there will be other optical 
apparatus that you will want to 
make Then the book you will 
need is 

AMATEUR TELESCOPE 
MAKING — ADVANCED 

(650 pages, 361 illustrations) 

$5 00 postpaid, domestic, foreign $5 35. 

Ask for detailed information on 
these two practical hooks on an im- 
portant scientific bobby A postal 
card will do. 


SCIENTIFIC AMERICAN 

24 West 40th Street, N Y. 18, N Y 


THERE’S NO OIL... 

Uh 3INONE/ 


INSIST ON 

3-IN-ONE 

For over 50 years 
the accepted house- 
hold oil in America 
Sold everywhere 


Light or Heavy Body 



3-IN-ONE Otf 


P URRfl ' ts/16" Oval Face 

VSISIV Manufactured by world- 
EPIdUI<C tamou-, opticians for use m 
M 9 lvl 9 Army & Navy 7 x =50 bi- 
nocular- Rejected for slightly chipped edges 
Outstanding Bargain 1 

Prisms . 3od ea — 4 for $1 00 postpaid 

OCULAR RETICLE, micrometer disc 

for eyepiece Suitable for microscopes, tele- 
scopes, surveying, sighting, and other optical 
measuring instruments, also for counting, 
measuring and locating as with cross-hair 
Very accurately ruled Rests on diaphragm, 
1 uhng can be seen m the field of view supei 
imposed on image Diameter, 829" Baryta 
light flint glass, refracted index 1 38 Cross- 
hair and numbered net rulings Our price 
only $1 00 each Worth many times more 
Quantity strictly limited 

No COD — Remit with order. 

HARRY ROSS 

Scientific and Laboiatory Apparatus 
70 W Broadway, N Y. 7, N. Y. 


The ReW in Arc Welding. . 

your guide to LOWER COSTS 

NEW EIGHTH EDITION “Procedure 
Handbook of Arc Welding” grves you the 
latest information on all phases of this 
fast-growing process for lower costs and 
better products 35 new procedures 22 
new cost tables. 16 new subjects m Arc 
Welding design, technique, application. 

Even if you have previous editions of the 
“Procedure Handbook”, > ou cannot afford 
to be without the new, authoritative 
Eighth Edition. This 1312-page "bible of 
Arc Welding” outdates all previous edi- 
tions . . affords you the assurance of 
reliable reference data at negligible cost. 



1312 pages,.,! 647 illustrations 
Size 6” x 9" x 1 3 A" 

• Welding Methods & Equipment 
•Technique of Welding 

• Procedures, Speeds & Costs 
•Weld Metal & Methods of testing 

• Weldability of Metals 

• Machine Design 
•Structural Design 

• Applications 

• Reference Data 



Order 
yOur Hand- 
book today . 
mV order and 
fa*. 
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With DI-ACRO 
BENDERS.... 

The DI ACRO Bender makes perfectly 
centeied eyes from rod or strip stock at 
lugli hourly production xates 
Both eye and centenng bend 
are formed with one opeia- 
tion Any sue eye may he 
founed within capacity ot 
bendei and ductile limits ot 
material. 

DI-ACRO Precision Bending is 
accurate to OOl" for duplicated 
parts DI-ACRO Bendei s bend 
angle, channel, rod, tubing, wne, 
moulding, strip, stock, etc 
Machines are easily adjustable 
for simple, compound and re- 
verse bends of varying radii 

Pronounced "DiE-ACK-RO" 




y'flteci&ietv 

CENTERED 

EYE 

(Bmmuj 


OWL-IRUJin mFB.co. 


Send for Catalog 

“DIE - LESS” DUPLI- 
CATING showing many 
kinds of “die-less M 
duplicating produced 
with DI-ACRO Bend- 
e.s, Brakes and Shears 

347 EIGHTH AVE , SO „ 
MINNEAPOLIS 15, MINN. 
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"A SIX ROOM HOUSE, 
$2800.00 Complete 
Ready ior You 
to Move In" 

by George W Pearce 

Th« author, a mechanical engineer, re- 
views the history of housing and shows how 
building costs have risen m the last 150 
years until few families can buy a house 
adequate for their needs. 

He then describe® how, by the use of 
various money-saving building methods,, a 
large, modem, 6-room, thoroughly insu- 
lated, fire resistant, 2-bath bungalow with 
garage can be had most anywhere m the 
United State® for #2800 00. 

Included with the book are 10 folded 
drawings 12" wide x 10" long. These 
drawings by Mr Pearce show all the details 
of construction for this house — the wir- 
ing, the plumbing, the automatic oil heat- 
ing system and the fluorescent lighting. 
The book is devoted to showing how similar 
savings can be made on any house of any 
style, size or floor plan. 

A very readable and interesting book. 
Every prospective home owner should have 
a copy. 138 6" x 9" pages, 26 illustrations, 
leatherette bound, 10 large drawings. 

Send #2.00 to TECHNICAL PRESS, 
Box 61, Swampscott, Mass, and your copy 
will be rushed to you postpaid. Distributed 
solely by Technical Press — — Not sold m 
book stores. 


— ASSORTED SPRINGS • 

WITH tQ, 000 USES 

Handy assortment of 400 valuable new springs. 
75 different kinds, numerous sizes, useful 
types, $2 00 Ideal for all experiments, models, 
repairs Deluxe assortment, $3 00 Jumbo, 
$5 00 Super, $10 00, Postpaid. (These have 
many moie kinds,) Guaranteed, 

TECHNlCOi 

P. 0. Box 246-B, West Hartford, Conn. 



Send for FREE LITERATURE on 

I1ATENTS 

■Pr AND TRADE MARKS 

■ C. A.SNOW St CO. 

Reg, Patent Attorneys Since 1 875 
430 Snow Bldg. Washington 1, 0. C. 



GET 

THIS 

NEW 


South Bend 9" Precision Lathes 
are ideal for the production of 
small, accurate parts, for fine 
toolroom work, and wherever 
exactness is essential in the 
working of metals and other 
machinable materials. Prices 
start at $110.50, f o b. factory 
Catalog 9-G illustrates all 
models of South Bend 9" 
Lathes, gives specifications, 
shows attachments and acces- 
sories. 36 pages, IT' x BW\ 



CATALOG 


MAILED FREE! 

WRITE T O DAY l 


Lath© B uilders Since 1906 \ 

SOUTH BEND LATHE WORKS 

«Sft E. Madison St., South Bond 22, Indiana 


whenever moisture to a predetermined 
degree is absorbed by the glass tape. 

The device will be installed on ships 
m such a manner that any leakage 
from the cooling system’s water pipes 
will collect on the glass tape. When a 
certain degree of saturation is reached, 
the circuit will close and a warning 
will be sounded outside the enclosed 
cooling system. 

RIVNUTS 

Made of Steel to 

Broaden Applications 

A one-piece internally threaded and 
counterbored tubular rivet which can 
be upset or headed from one side with 
a simple tool and can be used .as a 
blind rivet, nut plate for attachment, 



or both, is now being made in steel 
Originally made only in aluminum, 
and then also in a brass alloy, exten- 
sion to steel will allow much greater 
utilization of the product. The alumi- 
num Rivnut, as it is called, was initially 
used for airplane industry applications, 
but the field has been broadened to 
include many other services. 

The new standard steel Rivnuts, de- 
veloped by The B. F. Goodrich Com- 
pany, are made m 6-32, 8-32, 10-32, 
12-24, V 4 "-20 thread and 5/16"-18 

thread. They can be made in special 
sizes on order. 

PHOTO CELL 

Protects Operator of 

Boring Machine 

The boring tool shown at the right in 
the accompanying photograph won’t 
move in to finish bore the inside di- 



ameter of the blank for a high-pie- 
cision Cone-Drive gear mounted on 
a universal faceplate m a Simplex 
Borematic at Michigan Tool Company, 
as long as the alining plug is m position 
or even while the operator is removing 
the plug The light beam to the pho- 
toelectric cell is interrupted by this 
plug, the cncuit being so ai ranged that 
the machine cannot be started while the 
plug is in place The anangement pie- 
vents possible injury to both hands 
and equipment thiough accidental 
staitmg of the machine 

AIR DUCTING 

Resists Vibration and 
Temperature Changes 

Glass cloth and lubber are combined 
to provide high insulation qualities and 
unusual flexibility m a ducting material 
developed for use whexe vibration is 
present Capable of withstanding tem- 
peratures from minus 60 degrees, to 
plus 300 degrees, Fahrenheit, and of 
working at ovei 50 pounds per square 
inch internal piessure, Airtron ducting 
is unaffected by air, light, water, gaso- 
line, oil, and all but concentrated min- 
eral acids Manufactured by Ariow- 
head Rubber Company m tubes from 
one inch to six inches in diameter and 
in any length or specialized shape, the 
ducting is adaptable to many uses in- 
volving the transfer of hot or cold air 
such as m plane, tram, or automobile 
hoatei installations. 


MOTOR ARBOR 

Gives Firm Support 
for Grinding Wheels 

F or half-inch electric motor shafts, 
a combination attachment arbor de- 
signed to take grinding wheels with 



Two shaft sizes in one arbor 


% inch holes on the main shaft, or 
Vz mch holes on the small end, can 
also be used for rag or wire wheels, 
circular saw blades, or Vz inch 24- 
thread drill chucks. 

The main advantage of the super 
Arbor is that it fits well over and onto 
the main motor shaft. A one inch 
grinding wheel is thus mounted directly 
on the main shaft and not out on the 
arbor extension which eliminates the 
possibility of “whipping” and danger- 
ous disintegration of the grinding 
wheel. Super Arbor is made by A D. 
McBurney. 

CAR SHAMPOO 
Speeded by New 
Pressure Unit 

D ispensing Turco car shampoo — a rich, 
non-soap foam with an outstanding 
cleansing action — pressure units are 
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Unit at right dispenses shampoo 


now available in an improved Senior 
Deluxe Model, as well as a specially 
designed unit for fleet operators, which 
greatly increases wash-rack output and 
at the same time provides a scientific 
cleaning method that gives a brighter 
finish to a car than the ordinary wash 
job. 

Built into the cabmet of the Turco 
Shampoo Unit is an automatic pi ©por- 
tioning and mixing device which blends 
the shampoo with water and air to pro- 
duce a rich, effective foam. Turco Trig- 
ger Action Control supplies either light 
or heavy cleaning foam, or air and 
water rinse, from a single nozzle. 

WAX IN PLASTICS 

Aids in Manufacture 

and Improves Quality 

A>mED in small percentages to plastics, 
synthetic rubber, and like compounds, 
a high-melting synthetic wax is re- 
ported to improve anti-tack, anti-block, 
and mold-release characteristics Sim- 
ilar results are also said to be obtained 
m coating operations involving such 
substances as vinyl chloride-acetate 
co-polymers, polyvinyl butyrals, and 
mtro-cellulose. 

Called Acrawax C by its manufac- 
turers, Glyco Products Company, Inc., 
the wax is used in finely powdered 
form. A raised meltmg point for hot 
melts of sealant, impregnating, and 
potting compounds, and increased mois- 
ture resistance m the final product are 
listed as other advantageous features of 
the synthetic wax additive. 

DRAFTING PENCIL 

Holds Lead in 
Robber Grip 

A refillable draftsman’s pencil, de- 
signed to eliminate the annoyance of 
broken lead, is constructed on an en- 



Lead is protected by rubber clutch 


tirely new principle. A clutch holds 
the lead firmly m a non-slip rubber 
grip that prevents the usual knxcking 
and scoring of lead which cause break- 
age 

Light in weight and properly bal- 
anced, this new Brunmg refillable 
draftsman’s pencil has a long barrel 
which permits the use of any full length 
standard drafting lead, from .079 to 
070 inch m diameter. The grip is 
knurled to provide a firm hold. The 
tapered point and grip merge smoothly 
with the lead, offering greater finger 
comfort. An adjustable cap provides 
easy identification of the degree of lead 
used. 

MAGNIFIER 

Gives Binocular Vision ; 

Fits in Pocket 


Light in weight, a new binocular mag- 
nifier, known as Twin-Reader, may be 



Pocket binocular reading glass 


carried in the pocket or purse. The 
matched and balanced lenses, of fine 
optical glass, afford third-dimensional 
vision with true perception of depth 
and triple the field of observation over 
the old type one-lens “readers” or other 
magnifiers. 

The Twin-Reader is made m four 
different powers of magnification and 
focal lengths. 

KNURLING TOOLS 
Use Carboloy Pins 
To Advantage 

Use of small Carboloy pins, in place of 
the conventional steel pms formerly 
employed to mount knurling tools in 
their holders, has enabled one manu- 
facturer to virtually eliminate tool 
maintenance on a knurling operation, 
in addition to increasing tool life 
at least 100 times. Originally the pins 
which held the knurl rolls in place in 
the knurl holders were made of either 
high speed steel, S.A.E. 3140, or drill 
rod, but extremely high starting pres- 
sure caused the steel pins to wear 
rapidly and sometimes to jam and ruin 
the workpiece. Standard precision bor- 
ing bit blanks of Grade 883 Carboloy, 
which combines high wear resistance 
with toughness, were substituted for the 
original pins with the result that no 
further trouble was encountered from 
rapid wear. 


LLWILtl 

■Go amt 

HOR/E/ f 

4 OUNCE "ALNicot MAGNET 



ALSO AN 8 OUNCE HORSESHOE 
$ 1.40 POSTPAID.' 

Lifts 20 times own weight. 


BAR 
MAGNET 
| 50 

00*0 stTH. 



BAR MAGNET 
is 4" x 1 / 2 " x Va'‘ 


Ainico VEST-POCKET Edition Bars; 

7/8" x 5/16" x 3/T6", set of two 20$ 
Almco "BULLDOG GRIP" Magnets; 

1-7/8" x 15/16" x 5/16", set of two 55$ 

Include Remittance with your order. 
Send stamp for descriptive circular 

HARRY ROSS 

MICROSCOPES 

SCIENTIFIC & LABORATORY APPARATUS 
68-70 West Broadway 
New York 7, N. Y. 


nr - t t rTT^r TTHTi 

Ll -k l l i k I i J i r 1 


Take prompt steps to protect youj Lu 
vention Delays are dangerous Get n&w 
FREE book, "Protect, Finance and Sell 
Your Invention,*’ and "Invention Record'* 
form. Preliminary information free Rea- 
sonable fees Conscientious counsel Easy 
payment plan Learn how to protect and 
sell your invention Write us today 

McMOUHOW & BERMAN 

Registered Patent Attorneys 
175- D Atlantic Building, Washington 4, D. C. 


CAN BE SAVED 

_ _ “GIVE YOUR HAIR A CHANCE” 
is the amazing book by J. W. KING, 
_ Sc.B on dandruff, baldness, thinning 
and grayinff hair Much usable information- — 
[Ohio State Medical Journal* Beat Investment.— 
’Science Education Debunks hair fads — Scien- 
tific American. Scientific fact .— Sunset Maoaxine.yiith- 



I out commercial bias — Teaching 
Biologist Book of a scientist . — Home Acres 
Enormoca assistance . — Pictorial Review, Prac- 
tical — Science News Letter. Send only $2 
today for postpaid copy of this authentic 
Instruction, on how to save your hair. 6th 
printing. Prompt refund If not helped. _ 

BRASHER PBBUSHINC CO. (lit. 1933) Dept. 29, Cambridu 42, Ma» 


[ {fat l/au* Hm. 
ACtem 

fljOKN W KINO Sea 
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and IVkut Ifou San Pa Ska id SJtl 


Did you ever stop to think why you do the things you do? 
Have you often— when alone— censured yourself for impulsive 
urges, for things said or done that did not truly represent your 
real thoughts , and which placed you at a disadvantage? Most 
persons are creatures of sensation — they react to instinctive, 
impelling influences which surge up within them and which they 
do not understand— or know how to control . Just as simple 
living things involuntarily withdraw from irritations, so like- 
wise thousands of men and women are content to be motivated 
by their undirected thoughts which haphazardly rise up in their 
consciousness. 

Today you must sell yourself to others — bring forth your 
best abilities, manifest your personality, if you wish to hold a 
position, make friends, or impress others with your capabilities. 
You must learn how to draw upon your latent talents and powers, 
not be bent like a reed in the wind. There are simple, natural 
laws and principles which — if you understand them — make all 
this possible. 


Accept This FREE Book 

For centuries the Rosicrucians (not a religious organization), a worldwide 
movement of men and women devoted to the study of life and its hidden 
processes, have shown thousands how to probe these mysteries of self. Re- 
nowned philosophers and scientists have been Rosicrucians — today men and 
women in every walk of life owe their confidence and ability to solve personal 
problems to the Rosicrucian private, sensible method of self-development. 
Use the coupon below for a copy of the book, “The Mastery of Life,” which 
will be sent to you without obligation, and will tell you of the Rosicrucians 
and what they can do for you . 


SCRIBE W D.G. The Rosicrucians (AMORC), San Jose, Calif. 
Please send me your free book, “The Mastery of Life,” which 
I shall read as directed. This does not obligate me in any way. 

Name ... 

Address , ... 


"The Rosicrucians 

(AMORC) 

SAN JOSE, CALIFORNIA, U. S. A 


CURRENT BULLETIN 
BRIEFS 


Conducted by K. M. CANAVAN 

(The Editor will appreciate it 1 

If you will mention Scientific 
American when writing for any 
of the publications listed below ) 

Encyclopedia of Business Information 
Sources. Covering every important 
phase of industry, government, agri- 
culture, and commerce, this encyclo- 
pedia contains over 7000 listings of 
basic information sources under 222 
classifications as an aid to executives 
m locating business information sources 
quickly. This encyclopedia comes in 
two volumes, loose-leaf, is master- 
indexed, and arranged under 24 major j 
classifications. The National Research I 
Bureau , lnc. y Department SA-3, 415 
North Dearborn Street, Chicago, Il- 
linois — $60.00. 

Everyday Plastics, a 32-page consumer 
guide, tells the story of the plastics 
industry. Simply written, it tells what 
plastics are, how they are made, and 
for what they may be used. Modem 
Plastics Magazine , 122 East 42nd Street, 
New York 17, New York.— Gratis. 

Forest Products Research Guide. Aimed 
at coordinating forest products re- 
search, this 142-page catalog lists 460 
types of fundamental and applied re- 
search. Types of investigations are de- 
scribed and the names and addresses 
of individuals and organizations con- 
ducting them are given. Foreign 
agencies are also listed American 
Forest Products Industries, Inc., 1319 
18th Street , N. W , Washington 6, D. C 
— $ 2 . 00 . 

Frozen Food Lockers is one of a series 
of leaflets describing opportunities, 
training requirements, entrance, ad- 
vancement, advantages, and disad- 
vantages in various occupations. Occu- 
pational Index , Inc., New York Uni- 
versity, New York 3, New York.-— 25 
cents. 

Where Do We Go From Here? is a 16- 
page outline of an engineering 
graduate training course which co- 
ordinates shop and office work in a pro- 
gram designed to fit individual aims 
and abilities. Request Booklet E6085-A 
Allis- Chalmers Manufacturing Com- 
pany 569, Milwaukee 1, Wisconsin — 
Gratis. 

Electrical Instrument Catalog. This 
28-page booklet presents descrip- 
tions of standard and hermetically 
sealed electrical indicating instruments, 
with a special section to guide prospec- 
tive purchasers. Marion Electrical In- 
strument Company , Manchester , New 
Hampshire. — Gratis . 

Plane Portraits. This 28-page booklet 
outlines the chemical processes and 
materials which are available for solv- 
ing the following industrial problems: 
corrosion prevention, paint removal, 
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THE BINARY SLIDE RULE 

equals a 20 Inch 

Straight Slide Rule in 
precision Has C, Cl, 
A, K, Log, LLI, LL2, 
LL3, LL4, Binary, Add 
and Subtract Scales 
Gives Trig Functions 
from 0 to 90 degrees 
and reads to 1 Minute 
The Engine - divided 
Scales are on white 
enameled metal Per- 

manently accurate Dia 
8 1 //' Large figures and 
graduations eliminate 
eyestrain Exceptional value and utility Price 
with Case and Instructions, $5 80 Circulars free 
Your money back if you are not entirely satisfied 

Gilson Slide Rule Go., Stuart, Fla. 

Slide Rule Makers since 1915 


ARMY AUCTION BARGAINS 

Krag rear sight, new . . . $1 00 each 

Shotgun nipples .. .25 ” 

Mauser '98 book, showing parts . . .45 " 

Flint pistol barrel, 6", rusty , .35 ” 

Flints, assorted, 12 for . 1 00 

Assorted screw drivers, 12 for 1 00 

Prices do not include postage Articles 
shown in special circular for 3<J stamp 
1945 catalog, 308 pages, over 2000 Illustrations 
mailed in U S for one dollar 
Francis Ban Herman Sons, 501 B'w'y, N. Y. 12 



GEARS 

In Stock-*- -Immediate Delivery 

Gears, speed! reducers sprockets. throat 
foesmngfl flexible couplings pulleys, eto. A 
com plot© Hne iscamed in our Chiraico stock# 
Can also quote on special gears of any kind* 
Send us your blue prints and inquiries* 

Writ® for Catalog No. 2© 

CHICAGO GEAR WORKS 
440-50 ft. Oakley Ave., Chicago 12, IIS. 


REPAIR YOUR OWN ELECTRIC APPLIANCES 

• NICHROCITE • 

Mend* Heating Elements Easily! 

Simply overlap ^ 

ends, apply Nlchro- 

turn on aS the cur- 
rent — a perfect 
weld results Used 

by big utility (norrmnrwvmmmiTm 

companies ^ 

HANDY for HOME or INDUSTRIAL USE 
This simple and effective repair material is just 
the thmg for that broken or burned out heating 
element in your electric iron, stove, toaster or 
heater It does the job in a jiffy Trial order, 
$1 00, 4 ozs , $2 60, 1 pound, $8 00 

ARMSTRONG ELECTRIC CO f Box 861 -S A, 

| Minneapolis, Minn. 


BUY VICTORY BONDS 


ACHROMATIC TELESCOPE 
OBJECTIVES 

APERTURE FOCAL LENGTH PRICE 
2" 30 5 15 00 

2V 2 " 37 5" 25 00 

y 45" 40 00 

31/2" 52 5" 60 00 

4" 60" 100 00 

4l/ 2 " 67.5" 150 00 

5 (r 75" 200 00 

5TA" 82 5" 300.00 

ASTRONOMICAL MIRRORS 
6" 90" 400,00 

CORRECTLY FIGURED - ALUMINIZED 
4" 32" F.L. $ 15 00 

6" 48" F L. 40 00 

8 " 64" F L. 70 00 

•JO" 80" F.L. 100.00 

121/2" 96" F L 200 00 

MIRRORS GROUND SPHERICAL READY 
FOR POLISHING includes tool, pitch & rouge. 
4" diameter F /8 $8 00 

6" " " 10.00 

8 " " " 20 00 

10" " " 30 00 

12l/>" " " 50 00 

R FT MIRROR FIGURED & ALUMINIZED 
4 " F/4 $25.00 

Send for free catalog 

MAYFL0R PRODUCTS C0RP, 

KATONAH 3, N. Y. 


preparation of aluminum surfaces, j 

engine overhaul, surface coatings, and j 

the cleaning of transparent plastics 
Turco Products , Inc , 6135 South Central 
Avenue } Los Angeles 1, California . — 
Gratis Request this booklet on your 
business letterhead. 

The Atom of Beryllium, a four-page 
folder, outlines the advantages of 
industrial applications of beryllium 
Also described are beryllium metal, 
beryllium copper alloys, beryllium 
nickel alloys, special beryllium alloys, 
and beryllium oxide as a high -tem- 
perature refractory. The Brush Beryl- 
lium Company, 3714 Chester Avenue , 
Cleveland 14, Ohio. — Gratis . 

Spot Conveying is an eight-page bulle- 
tin discussing the new improved 
power-flex unit system, its details, 
complete specifications, and data 
Island Equipment Corporation, 101 Park 
Avenue, New York 17, New York — 
Gratis. Request this bulletin on your 
business letterhead. 

Contractor’s Pump Manual contains 
information on portable pumps, 
serves as a guide to pump users in 
construction, mining, and industrial 
fields, and describes four types of port- 
able pumps. Associated General Con- 
tractors of America, Munsey Building, 
Washington 4, D. C. — 50 cents. 

Special Machine Tools for Diesel 
Engine Metal Working Operations, 
a 48-page booklet, was written pri- 
marily for the Diesel field, but will be 
of interest in other fields using metal 
working operations. Illustrations and 
cross-sectional views show machines 
built for multiple machining operations 
on Diesel engme components. W. F. 
and John Barnes Company, Advertis- 
ing Department, Rockford, Illinois . — 
Gratis . Request this booklet on your 
business letterhead. 

Speed-Up Tools and Equipment illus- 
trates and describes, in 88 pages, a 
wide range of industrial products, in- 
cluding motor maintenance equipment, 
industrial electrical equipment, vari- 
able speed transmissions, machine tool 
accessories, and wiring devices and 
tools. Request Handbook Number 143A 
Ideal Commutator Dresser Company, 
Sycamore, Illinois. — Gratis. 

Resistance Welded is an illustrated 
booklet which outlmes in 16 pages 
various equipment for steel container 
making. A two-page sketch shows the 
Federal plant with various depart- 
ments and their relation to each other. 
The Federal Machine and Welder Com- 
pany, 212 Dana Street, Warren, Ohio. 
— Gratis. 

Cone-Drive in Machine Tools, an 
eight-page bulletin of special inter- 
est to men engaged in designing and 
purchasing tools, is based on the ad- 
vantages of cone-drive double en- 
veloping gearing and how it is used to 
take advantage of its high load capac- 
ity and greater compactness. Michigan 
Tool Company, 7171 East McNichols 
Road, Detroit 12, Michigan. — Gratis. 


Equipped with fully 
Achromatic lens sys- 
tem 40X SOX 60X in 
same tube. Price 
$15.00 in leather case. 

E. W. PIKE & CO., 

Elizabeth 3, N. J. 


Pnnfe ypnce ii«c''~ ^ 

PERMANENT 1 

jLongtfme (up to \ 2 hours) Conference J INSTANTANEOUS J 
I & Telephone Recordings an Safety Film | PLAY-BACK < f 

| Models for Dictation "'TALKIES" f I 

MILES REPRODUCER CO..INC- 812 BROADWAY, N.Y.3 SiTl 

WITH VEE0ER-R0OT COUNTING DEVICES 


Wmr 

Scientific and! Technical B«#ks 
Try onr Department 

SCIENTIFIC AMERICAN 

WOUK SHOrt 

InvetfJOU 



I 

For 

► MODEL MAKERS 

► MAINTENANCE 
|t HOBBY SHOPS 

i HOME SHOPS 
i SALVAGE PARTS 


bo BRUSH] 


Easy to Plate CHROMIUM 

GOLD, SILVER, NICKEL, COPPER 
* . . For Pleasure and Profit f 

If you have a workshop — at home 
or in business — you need this new 
Warner Eleetroplater At the stroke 
of an electrified brush, you ran 
electroplate models and projects — 
j,ou can replate worn articles fau- 
cets. tools, fixtures, silverware, etc 
with a durable, sparkling coat of 
metal . „ Gold, Sliver. Chromium 

Nickel. Copperor Cadmium Method 
Is easv. simple quick Everything 
furnished— equipment complete 
ready for use By doing a bit of rverk 
for others your machine can pay for 
itself within a week So make your 
shop complete by getting a Warner 
Eleetroplater right away Send to- 
day for FREE SAMPLE and illus- 
trated literature. ACT AT ONCF.t 
WARNER ELECTRIC CO . DEPT G-19 
663 N. Wells St. Chicago 10, lit. 


FREE Details & Sample! 


WARNER EL£l»iKiL uo. 

! 663 N. Welts St. Chicago 10. Dept G-19 » 
I Gentlemen: Bend Free Sample and Details to: » 

| Name I 

j Address .1 

I city , , .. Zone State . 
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SAVE 


UP TO 


Sift 


ON TECHNICAL BOOKS 

Quantities Limited 
Order Now 


Our Book Corner 


Title Author Price 

Original 

NOW 

Scattering of Light and the Raman 
Rhagavantam #4.75 

Effect 
#2 50 

Hair Dyes BC Hair Dyeing 

Eedgrove 

5.00 

2.50 

Book of Garden Improvements 

Brett 2.50 

1.75 

Chromosomes 

White 

1.50 

1 00 

Chemical Species 

Timmermans 

4.00 

2J)0 

Private Generating Plant 
proton 

2.50 

1 75 

Substitutes 

H. Bennett 

4.00 

2 50 

Tin Solders , , a 

Nightingale 8C 
Hudson 

2.75 

1.50 

White Shoe Dressings 

W. D. John 

X.75 

1.00 

Manual of Endocrine Therapy 

Cmberg 3.25 

2.00 

Windows & Window Glazing 
Molloy 

2.50 

1,50 

Tropical Fruits 

Sukh Dval 

2.75 

1.75 

Welding 6C Metal Cutting 
Molloy 

2.50 

1.75 

Firepumps BC Hydraulics 

Potts 8C Harris 

2.50 

X.25 

Handbook of Mica 

Chowdhury 

6.00 

3.00 

Stromberg Injection Carburetor 

Fisher - • • 2.50 

1.75 

Glue and Gelatin 

Smith 

3.75 

2,50 


Reinforced Concrete Construction 

Cornell 3-00 1,50 

Elementary Mathematics for Engineers 

Fleming 2.50 1 50 

Methods BC Analysis of Coal & Coke 

1.30 1-00 


Aviation Instrument Manual 

3.00 

3.00 

Jigs, Tools 8C Fixtures 

Gates 

4.00 

2,00 

Modem Oil Engine Practice 

B. Molloy . . 

5.00 

3.00 

Aircrew’s Book of Practical Mathematics 

Rohinson and 

Allan 

1.50 

1.00 

Pumps BC Pumping 

Molloy 

2.00 

1.00 

Heat Treatment of Metals 

Winning 

1.50 

1.00 

Creatine BC Creatinine Metabolism 


Beard 

4.00 

2.50 

Plastic Molding 

Dearie . 

4.00 

24)0 

Insect Pests 

Harvey 

4.25 

2.50 

Adhesives 

Braude 

3.00 

2.00 

Fruit Pectins 

Hinton . 

1.75 

1.00 

Cellulose Chemistry 

Plunguian 

. 2,25 

1.75 


THE BOOK DEPARTMENT of Scientific American is conducted with the co- 
operation of the Editors, to make available for you a comprehensive book 
service. Each month the Editors select and review in these columns new books 
in a wide range of scientific and technical fields. In addition, they are ready 
at all times to advise you regarding the best available books on any subject 
You are invited to use this service freely. Tell our Book Department what 
kind of books you want, and you will be furnished with the names of available 
books, including prices When inquiring about books, please be specific, 
remember that we can be of the greatest help only when you tell us just what 
you are looking for. Books listed in these columns may be ordered from our 
Book Department Add 25 cents per book for mailing outside U $. All re 
mittances are to be made in U. S. funds Prices given are subject to change 
without notice. 

TO MAKE CERTAIN that books ordered by or for men in the Army, located in 
the United States, or men in the Navy, Marines, or Coast Guard, located any 
where, will be delivered, insurance fees should be sent with orders, as follows, 
To $5 in value, 3$ additional, from $5 to $25, 10$; from $25 to $50, 15$ 


(To above prices add 10 cents domestic postage 
for each book. For foreign postage add 35 cents 
for each book.) 

(All prices subject to change without notice.) 

SCIENTIFIC AMERICAN 

24 West 40& St New York 18, N* Y. 


MAJOR INSTRUMENTS OF 
SCIENCES AND THEIR 
APPLICATIONS TO 
CHEMISTRY 

Edited by R . E. Burk 
and Oliver Grummitt 

F ourth member of the Western Re- 
serve University series, Frontiers m 
Chemistry, this book provides an easy 
and practically painless method of 
bringing oneself up to date on the latest 
contributions of instruments to the sci- 
ence of chemistry. The extraordinary 
impact of each new instrument on the 
advance of our knowledge in any field 
has been often remarked and frequent- 
ly emphasized. Recent additions to 'our 
scientific armamentarium of electron 
diffraction, the electron microscope, X- 
ray diffraction, and the various modern 
divisions of spectroscopy have left 
many chemists, deeply involved m other 
things, far behind the advancing front 
of their science. This little book con- 
tains six papers by five outstanding 
leaders in this important field overlap- 
ping between physics and chemistry. 
The authors are: L. H. Germer, Bell 
Telephone Laboratories; L. Marton, 
Stanford University; Maurice L. Hug- 
gins, Eastman Kodak Co.; Wallace R 
Erode, The Ohio State University; and 
R. Bowling Bames, American Cyanamid 
Company. (149 pages, 6 by 9 inches.) — 
$3.60 postpaid. — D.H.K. 

OPTICAL INSTRUMENTS 
By Earle B. Brown 

T hree minutes with this book indi- 
cates that it is old stuff; three hours 
revises that impression; three days re- 
verses it. The first 85 pages are old 
stuff — textbook geometrical optics (re- 
flection, refraction, thin and thick 
lenses) though fresh in approach and 
lucid in presentation. Chapters follow 
on prisms; aperture and field; the eye; 
lens aberrations; erecting systems; eye- 
pieces; reticles; telescopes; cameras; 
microscopes; binoculars; projectors; 
spectroscopes; theodolites; miscella- 
neous instruments; military instru- 


ments; range finders; fabrication oi 
optical elements; optical adjustments; 
mechanical adjustment and mainte- 
nance; notes on design; optical glass 
manufacture; notes on physical optics, 
mathematical proofs; glossary. Natural- 
ly, that much ground cannot be cov- 
ered in depth short of a book two feet 
thick. This book deals with basic prin- 
ciples less than with specific applica- 
tions; for example, under making opti- 
cal elements it does not tell how to 
make them but only the principles by 
which they are made. It is a book 
intended to enlarge the reader’s back- 
ground and to orient him. The author 
is a former A.T M. self-trained in de- 
sign, who has had a close war-time 
contact with a wide variety of optical 
instruments. A book of this size and 
high quality should cost about six 
dollars. Some therefore regard the 
publisher’s price as unjustified. (567 
pages, 5% by 8% inches, 230 illustra- 
tions, mainly drawings by the author ) 
— $10.10 postpaid AGi. 

METEOROLOGY FOR AIRMEN 
By Charles A. Zweng 

D espite its restricted and altogether 
utilitarian scope this unbeautiful 
book, photo-offset from typed pages 
and paper bound, better explains cer- 
tain weather phenomena than some of 
the texts for the meteorologist. The 
extensive Q. and A. and exam question 
sections in the rear should be invaluable 
to those drilling for rating or higher 
rating. (231 pages, 6% by 10% inches, 
illustrated.) — $3.10 postpaid. — A.GI. 

THE ART OF CALCULATION 

By Henry Sticker 

O n the premise that , “Arithmetic is 
a science, but calculation is an art,” 
this book offers a carefully arranged 
series of mental calculation exercises 
designed to build up “number-sense ” 
Not intended to be read, but rather 
to be studied in small and convenient 
doses, the text includes over 15,000 
practical examples with particular em~ 
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irucrc 500 ' 000 OF THEM!! 

■ i WbilP «lhuy them for a fraction of their 
|lillllhv 0I1 g ina ] cost y, 5 . ARMY and 

■ NAVY surplus lenses 

and 

prisms 

■ HOBBYIST LENS SET — Magnifiers, 

reduc- 

ing lenses, positives, negatives, 

etc 


10 Sens set 

.ea. 

$1 00 

Periscope eye piece set 1" Dia. 

. . .ea 

$1 50 

Rhomboid Prism 1" sq. face 

. ea 

2 00 

Right Angle Prism 1” sq face 

ea 

125 

5X Tank Telescope (M71) Brand New 

ea. 

22 50 

Metal Parts for Telescope (25 P C Asst.) 


Cells, tubes, retaining rings, etc. 

. ea 

4 95 

Achro Symmetrical Eye Piece Set 

. . .ea 

2 00 

Leman Prism 2%" long . . 

ea 

3 00 

5 LBS OPTICAL GLASS (Lens Blanks) Index | 

plainly marked on each piece 


4 75 

Send Money Order or Check — No C 

0 D 

Orders 

A b JAEGERS Send 3 cent 

stamp 

for list 

120-1 4 A 115 Av©., So Ozone Park 20, 

N. Y. 


OPTICAL SPECIALTIES 
Spectroscopes, Optical parts — 
instruments. 

Aluminizing of mirrors. 
CATALOG ON REQUEST 
Laboratory Specialties, Inc. 

144 South Wabash Street 
WABASH, INDIANA 


00 HOT 
DELAY 


INVENTORS 

In order to PROTECT your Invention 
and reap the reward that should be yours, 
PATENT your invention without delay. 
Write for free information, today. 

RANDOLPH 8c BEAVERS 
25 Columbian Bldg., Washington, D. C. 


MOW Repair your own 

mm electrical appliances 

with 

CHANITE Self-Welding ELECTRICAL 
HEATING ELEMENT flux. Generous 
amount, instructions enclosed $1.00 post- 

? ald. Guaranteed nothing like it. Stick 
own 25^ ea. $2.00 do z, 

CHANITE SALES COMPANY 
914 Sooth Main Forth Worth 4, Texas 


MAGIC ELECTRIC WELDER 

110 volt AC-DC, welds, brazes, solders, cuts 
all metals, easy to use, full directions Com- 
plete with power unit, flame and metallic arc 
attachments, carbons, fluxes, rods, mask Used 
by the Navy, For professional or hobbyist 
Only $19 95 

MAGIC WELDER MFG CO 

239 Canal St, Dept. PA-3 New York City 


Equatorial Mountings for 
Weather Bureau Instruments 
and Telescopes 

Ramadan Eyepieces 

Va", J / 2 \ 1" B.F.L. 1V 4 " dun each $5.10 

C. C. YOUNG 

25 Richard Road East Hartfrord 8, £pv>n. 


For 

Scientific and Technical Books 
Try our Book Department 
SCIENTIFIC AMERICAN 


TELESCOPES 

AND SUPPLIES 

6" REFLECTOR KITS 
Full 1" annealed blank and 
10 grades abrasive — Only $6.85 
6" REFRACTOR K.ITS 
Class "A" crown and flint and 
10 grades abrasive — Only $69.50 

Mirror and achromatic objectives 
made to order 

Prices for other sizes on request. 

Quality OUR MOTTO *** 
Write for Catalogue and Price List 

ASTRO TELESCOPE COMPANY 

P. O. Box 1365 — Glendale 5, Calif. 
George Carroll ~ 724 E. Elk, Glendale 5 


phasis on left-to-nght calculation Sug- 
gested for anyone who uses arithmetic 
constantly, it treats the fundamentals 
of high-speed calculating skill without 
resorting to exhibition stunts or mental 
wizardry. (256 pages, 5 by 7 inches, 382 
exercises, answers m back.) — $2.16 
postpaid — E F.L. 

AVIATION — -WHAT EVERYONE 
SHOULD KNOW 

By Devon Francis 

T he former aviation editor of Asso- 
ciated Press shows in this book a 
sound knowledge of aviation combined 
with an ability to inform the lay pub- 
lic without condescension. Naturally, 
in a book of this kind, neither great 
novelty of information nor of opinion is 
possible but there is merit in being 
able to convey clearly what everyone 
should know in a wide range of avia- 
tion topics. The chapter on How An 
Airplane Flies is most understandable. 
You Take to the Air is a splendid in- 
troduction to flying. A Plane Is Bom 
is an account of the design and con- 
struction of an aircraft from its earli- 
est stages to the final plane. They 
Guide the Way , Highways of the Sky , 
and Flying Weather } constitute a simple 
statement of piloting and cross-country 
flying. The Rules of the Game explain 
themselves. Silent Wings, a treatise on 
the Glider, The Flying Future , The 
Glossary } and a list of aviation books, 
periodicals, organizations, and manufac- 
turers all combine to make a satisfac- 
tory, handy book. (229 pages, many 
illustrations.) — $2.60 postpaid.— A.K. 

BIOENERGETICS AND 
GROWTH 

By Samuel Brody , Ph.D. 

E xact amounts and kinds of feed 
which will raise cows, chickens, 
and other farm stock most economi- 
cally, with deep scientific research in- 
to the reasons why those feeds work as 
they do, and with plenty of incidental 
data on how to make money from the j 
growmg of stock. It is a book primarily 
written for college professors and col- 
lege students. But anyone who has a 
farm as a hobby and any farmer who 
is thoroughly interested in his business 
will find this a highy absorbing book, 
one which will give him a new zest 
for his farm. If such readers begin dis- 
cussing it among themselves, this book 
should become a best seller. (1023 
pages, 6 by 9 inches. At least 1060 
thoroughly prepared charts, tables, 
formulas, and bibliographical refer- 
ences.) —$8.60 postpaid. — E.L.C. 

THE SPICE HANDBOOK 
By J. W. Parry 

A wealth of useable information for 
those concerned with manufactur- 
ing, selling, or importing spices. Com- 
prehensive in coverage, this handbook 
is nicely balanced to provide packaging, 
grinding, flavoring, oil contents, botani- 
cal data, and shipping information on 
a great variety of spices and the barks, 
rhizomes, fruits, seeds, and herbs from 
which they come. Extracts from the 


SELSYN MOTORS 

110 v. 60 cycle pair 

Elapsed Time Counter 
Alnico pocket pieces 
Alnico Horseshoe Magnets 

One ampere Mercury Switch, 

10" long leads 350 

2 l A x lYs AC volt Clock Motor, 

3 revolutions per HOUR 

Telechron 110 volt A C motor 
1 revolution per minute 

W x Watch size GEAR BOX 
150 to 1 Ratio . 350 


$ 25.00 

. $7 50 

pair $1 00 
pair $1 25 

3 for $1 00 

. . $3 75 

$3 00 


3 for $1 00 

BLAH, 64Q Dey Street, Hew York 7 , N. Y. 


REFRIGERATION AND 
AIR CONDITIONING 
ENGINEERING 

By 

B. F. Raber and F. W. Hutchinson 

E MPHASIS is entirely on the sci- 
ence of the subject, for practic- 
ing engineers and engineering stu- 
dents. Covers Thermodynamic Prin- 
ciples, Fundamental Cycles, Analysis 
of Cycles, Heat Transfer, Ventilation 
Systems, and so on. Thoroughly 
illustrated with drawings. 291 pages. 

$4.16 postpaid 

Order from Scientific American 
24 West 46th Street 
New York 18, N. Y. 


Co^CotrsS 


Comp 1 ete HOME- 
STUDY COURSES and 
self-instruction text- 
books, slightly used 
__ Rented, sold, ex- 

changed All subject® 
100% satisfaction Cash paid for used courses Full 
details & 100-page illustrated bargain catalog Free. 
Write Nelson Co., 1139 S. Wabash Av , Dept 2-31, 
Chicago 5, 111 


INVENTORS 


NOW IS THE TIME TO 
PATENT YOUR INVENTION 

Manufacturers everywhere 
in. striving to keep ahead 
of competition are buying 
up patent rights so that 
they will have new items 
to make and sell Hence, 
the wise thing for you to 
do is also to act at once, i 
Protect your invention — j 
and yourself — by apply- , 
in g for a patent now 

GET FREE “PATENT GUIDE” 

Our free 48 page “Patent Guide*’ tells 
what details are necessary to ; 
for a patent, and countless other ‘ 
you will want to know Mail coupon 
for Free “Patent Guide” and “Record 
of Invention” form today. 


CLARENCE A. OBRIEN 
V HARVEY B. JACOBSON 


Registered Patent Attorneys 
65-C Adams Bldg., Washington 4, D. C. 
Please send your 48-Page “Patent Guide” 
and your “Record of Invention” form 
FREE. This request does not obligate me. 

Name . . . . 

Address 

City...., 



.. . State. ......... 
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ACHROMATIC WIDE-ANGLE 
FOUR ELEMENT 
TELESCOPE OBJECTIVE 



J 4 


.00 


5 inch effective focal length. 

Outside diameter: front 1-9/16", 
back 1-5/16". 

Consists of 

1) Achromatic plano-convex Sene 
TV 4 " diameter, 3% F.L Out- 
side surface fluoride coated. 

2) Achromatic negative Bens in 
aluminum mount; 1-1/16" 
diameter; —12" F L. Outside 
surfaces fluoride coated. 

3} Meta! mounting (aluminum* 
magnesium alloy) 


Offers innumerable uses: Excellent wide* 
angle telephoto lens, superb enlarger and 
slide projector lens, covers 2 V2" x 2 
plate; wide-angle telescope objective for 
small finders; for Schmidt cameras; col- 
limator, and macro-photo lens. Many 
other uses will suggest themselves. Works 
well with our focusing eyepieces. A gem 
of beautiful optical workmanship. 


OPTICAL Ring SIGHT 





.00 


^ A unique adapta- 
T tion of polarized 
’,.1 J light. Used as a 
telescope and 
camera finder or 
~u shot-gun sight, as 
f. well as for target 
, sighting, centering 
y ■. and leveling. In- 
y 5 eludes a mono- 
' , chromatic deep red 

filter; finely pol- 
ished, plane parallel, metal mounted; 
1-5/16" diameter. With mounting screws. 

KELLNER EYEPIECES 

Wide Field Kellner Orthoscopic; 2%" 
clear aperture; 4 % " E.F.L. (2.2x). 
Mounted 3%" O.D. Complete $15.00. 

Both eye and achromatic field lenses are 
fully fluoride coated Pupillary distance 
6 : A" from eye lens Exit pupil *4" diam- 
eter affords great eye relief. LENSES 
ONLY for above, without mount, $13.00. 

SPECIAL ITEMS 

Dove (inverting) prism , 3" long, face 
11/16" sq . Boro 'Silicate. Crown , 

1 517 refractive index . $1.00 ea. 

INVERTER FOR OUR FOCUSING 
EYEPIECE 

To those who have purchased our focusing 
eyepiece, we can supply an INVERTER, 
which threads into their ocular, outside 
diameter l 3 /g", Price $7.00. This convert® 
an astronomical telescope to terrestrial. 

See our previous ads for other optical 
bargains. 

Include Postage — Remit with order. 

Catalog of Lenses, Prisms, etc., 10<f 

HARRY ROSS 

Microscopes 

Scientific and Laboratory Apparatus 
70 WEST BROADWAY, N. Y. 7, N. Y. 


Pure Food Laws of United States and 
Canada, as well as the recommendations 
of the American Spice Trade Associa- 
tion and the Canadian Spice Associa- 
tion, are fully treated and cover adul- 
teration regulations, standard contracts, 
and details of marketmg procedures. 
An unusual time and distance table, 
with latitudes and longitudes, voyage 
times, clock times, and steamer rout- 
ings, is in the back of this remarkable 
and interesting book. (254 pages, 5% 
by 8% inches, about 100 half-tones, 
many tables.) — $6 60 postpaid — E F.L 

VOLCANOES DECLARE WAR 

By T. A. Jaggar 

I n this unconventional, almost con- 
versationally written book, a noted 
geologist-volcanologist whose life has 
been spent on the rim of Hawaii’s 
Kilauea crater as Director of the Ex- 
periment Station there, offers combined 
descriptions of world-wide volcanoes 
and their tragic eruptions, accounts of 
experiments, journals of his expeditions 
to volcanoes in different parts of the 
earth, adventures and surveys, and 
theories of volcanism It is not a text- 
book treatise but from it readers having 
a smattering of geology will pick up 
much incidental volcano science. (166 
pages, 8 by 11 inches, well lllusti ated ) 
— $3.85 postpaid. — A.GJ. 

THE FUNDAMENTALS OF RADIO 
AND HOW THEY ARE APPLIED 
By Henry Lionel Williams 

A n unusual value at an extremely 
reasonable price, this easily icad 
and fully understandable book offers 
an honest and fairly complete basis 
for understanding radio receivers, 
transmitters, and electronic equipment 
Avoiding mathematics, complicated 
graphs, and similar engineering type 
material, the fundamentals are clearly 
illustrated in a multitude of line draw- 
ings. Suggested for general interest 
readers or for students seeking a 
starting point not found in more ad- 
vanced texts. (204 pages, 6 by 8 inches, 
144 drawings.) — $80 postpaid. — EF.L. 

THE RIVER. MATHEMATICS 
By Alfred Hooper 

T he river is the continuous stream, 
from beginnings to calculus, of 
evolving mathematics. This new book 
is by the author of “A Mathematics 
Refresher,” outstanding among a spate 
of recent books written for home study. 
While it teaches algebra, geometry, 
trigonometry, calculus, and others, its 
main purpose is to assist the home 
student in grasping the significance of 
mathematics. It will serve best if sup- 
plemented by some other more worka- 
day text; it will hardly stand alone as a 
teacher not having enough detail. Also, 
it will mature the understanding of 
older persons who once hated mathe- 
matics largely because books were dull 
and teachers unimaginative. “Now if 
my teachers had only been like this 
book. . ”—(401 pages, 5Yz by 8% inches, 
293 figures.)— $3.85 postpaid.— A G.I 


ASTRONOMICAL 

TELESCOPES 


We are now in production 
on most of our Telescope 
models from 3 to 12 inches 
aperture. 

W rite for price list of 

TELESCOPES 

EYEPIECES 

EQUATORIAL MOUNTS 
LENSES 
OBJECTIVES 




Wm. MOKY & Ml, Inc. 

Lstablfilwd 1882 

PLAINFIELD NEW JERSEY 


0PT0-C0TE 

A Pioneer in Us Field 


If you manufacture optical 
elements, we have one of 
the largest low-reflection 
coating installations in the 
East equipped to OPTO- 
COTE any type of lens you 
deeiie. Research Engineer- 
ing techniques in OPTO- 
COTING on a production 
basis have brought inquir- 
ies and business from man- 
ufacturers throughout the 
country. We are interested 
in extending our facilities 
to additional commercial 
accounts and invite your 
inquiries. 


Special equipment for 
ALUMINIZING 

GOLD • SILVER • BRONZE PLATING 

RESEARCH ENGINEERING. Inc. 

Plainfield New Jersey 

Associate of 

WILLIAM MOGEY & SONS, INC. 
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Telescoptics 

A Monthly Department for the Amateur Telescope Maker 
Conducted by ALBERT G. INGALLS 

Editor of the Scientific American books "Amateur Telescope Making" 
and "Amateur Telescope Making— Advanced" 


N ot, as a reader once assumed in a 
letter, merely to tickle the vanity 
of their builders, have descriptions of 
telescopes made by readers of this de- 
partment and of the two “A.T.M.” books 
been published for years in this de- 
partment, but because such descrip- 
tions offer original or interesting de- 
sign features from which other builders 
may glean practical ideas. An advanced 
amateur (HP.) recently wrote this 
department: “Looking back, my biggest 
help has been from the close study of 
a wide variety of clear photographs of 
other amateurs’ work.” Another ama- 
teur (SL.) writes, “I like a plentiful 
supply of new ideas, wrinkles, and de- 
scriptions of all kinds, with many pho- 
tographs.” And W.W., whose telescope 
was described in this department last 
month, writes* “During its construction 
I often thought how helpful it would 
have been to have seen a collection 



Figure 1: Inexpensive telescope drive 


of photographs of instruments as built 
by other amateurs. I have wondered 
whether there might not be a place 
for a book containing reprints of such 
descriptions, from other numbers of 
‘Telescoptics’ than I have seen, so that 
the various ingenuities could suggest 
possibilities to those who were in the 
process of planning ” 

“W W.” is Warner Williams, Culver, 
Indiana, and at our suggestion he has 
now prepared a close-up photograph 
(Figure 1) of the driving mechanism 
of his telescope. “For the amateur,” he 
writes, “this type of drive seems ideal 
because it does not require special cut 
gears to obtain a precise speed, this 
being taken care of through the ability 
to choose any desired speed by making 


the wooden pulley J of required size, 
simply by turning it down to that size 
on a lathe ” Williams’ drive might most 
aptly be characterized as (1) made 
from odd gears and elements picked 
up around home rather than sent away 
for, and (2) inexpensive. 

A is the current supply. 

B is the control cable leading to the 
hand Switch at end 

C, motor, 3500 r.pm., Dayton Electric 
Co., Chicago 

D, back gear. Reduces speed to M 2 
rpm 

E, universal joint, Dispensible 

F } leather coupling 

G, 2-to-l spur gears from an old mag- 
neto 

H, 2 .2-to-l spur gears The smaller 
of these is behind and attached to the 
larger gear at G. 

I, worm gear, 50-to-l From an old 
airplane carburetor. 

J, drive pulley (wooden) turned to 
the size which gives final desired speed. 

K , steel driving tape sliding on this 
pulley selves also as a friction clutch. 
This is especially convenient because it 
requires no manipulation at any time 
The tube may be turned at will, with- 
out stopping the motor, yet when re- 
leased by the hands it staits following 
at once. 

L, idler pulleys to carry steel tape 
around the roller bearings, M, which 
carry the expanded polar axis These 
are held in tension by means of a spiral 
spring attached to the respective 
pivoted arms which carry them 

T hough at first glance the telescope 
shown in Figure 2, made by Arthur 
W Sear, 550 Windsor Ave., Stratford, 
Conn., appears conventional, it em- 
bodies eight interesting features to 
which ye ed will call attention by 
italicizing their key words m Sears’ 
description, which follows “Optically, 
the telescope is a conventional 6", f / 8 
Newtonian. My son is shown posmg at 
the ocular and is holding the control 
box in his hand The boy is nearly six 
feet tall, which will give a measure of 
the mount. 

“ Detachable handles , inserted through 
openings and guides, are used to wheel 
the telescope, wheelbarrow fashion on 
its 10" rubber-tired wheel, from the 
garage to a convenient location. Re- 
moving the handles after the tele- 
scope is adjusted eliminates the danger 
of tripping over them m the dark. The 
power cord is long enough to permit 
setting up the telescope in any part of 
the lawn. The mounting is not exces- 
sively heavy and has a high degree of 
rigidity The leveling screws could 
easily be a source of lateral wobble 


but this has been prevented by hav- 
ing the screws push down against a 
sturdy A-frame which is hmged along 
the base of the triangle, thus giving 
diagonal bracing. 

“In order to point the telescope ac- 
curately it is essential to have the polar 
axis properly oriented. To permit set- 
ting it up quickly I have permanently 
attached a small auxiliary telescope 
just above and parallel to the polar axis 
This auxiliary telescope has a special 
home-made reticule with a small circle 
1° away from the center of the reti- 
cule. The offset is very nearly equal 
to the declination of Polaris A long- 
focus ocular permits insertion of a 
prism diagonal between reticule and 
eyepiece This makes for easy use with- 
out inverting the image at the reticule 
If the reticule sleeve is turned so that 
the markings on the sleeve indicate 
local sidereal time, it is only necessary 
to jog the mounting around and adjust 
the leveling screws until Polaris ap- 
pears m the center of the offset circle 
The accuracy of aiming the telescope 
by this method is perhaps within 5 
minutes of arc, so that the probable 
error is well within practical limits 
Setting up the telescope requires only 
a couple of minutes and the method 
permits accurate orientation of a port- 
able telescope. 

“A type CZM Telechxon motor housed 
m the square box drives the polar 
axis at sidereal time and works with 
negligible error through a gear com- 
bination of (51x79)/ (49x82) , which 
is equivalent to the ratio given on page 
322 of AT.M.A.’ The polar axis drive 
includes a differential gear so that a 
small reversible motor can be switched 
on and off to move the telescope slow- 
ly in right ascension, for scanning 
slowly over an area of the sky, without 
interfering with the sidereal drive The 
box mounted on the decimation axis 
contams a similar reversible motor for 
scanning north and south. The scan- 
ning motors drive the telescope at ap- 
proximately 6° per minute This speed 
is a little fast for the highest power 
eyepieces but is perhaps a good com- 




Figure 2: Sears' semi- portable mount 
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COMPLETE HIGH GRADE KITS 
OUR SPECIALTY 

Each kit has two glass discs 
(correct thickness) tempered 
pitch, 8 assorted abrasives 
including rouge (fewer may 
not give perfect optical sur- 
face ) , instructions, FREE 
ALUMINIZED DIAGON- 
AL, etc. 



#2 95 
4 00 
6.50 
10.00 
15.00 


(Pyrex, #400) 
(Pyrex, 5.50) 
( Pyrex, S 00) 
( Pyrex, 15 00) 
(Pyrex, 25.00) 


PRISMS PA" $3.75, 2" $7.50 

Pyrex speculum s made to order. Your mirror 
tested free. We do polishing and parabolizing. 

ALUMINIZING 

A harder and brighter aluminum casting that is 
uniform and produces a lasting and superior re- 
flecting surface Guaranteed not to peel or blister. 

6" . $2.50 

8" $3.50 

10" . $5 00 

Mirrors for Cameras, Range Finders 
and other optical instruments. 

Write for FREE ILLUSTRATED CATALOGUE 

THE PRECISION OPTICAL CO. 

1001 East 163rd Street, N. Y. 59, N. Y. 


ALUMINIZED 

SURFACE HARDENED COATINGS 

Get the BEST. No change in prices. 

PRECISION PLUS 

ALUMINIZED DIAGONALS, Rectangular 
pitch polished flats, suitable, for 4 " short focus 
and 6" and 8" long focus scopes. l 3 /s" x l%". 

Price, flat to Vz wavelength #2.50 ea. flat 
to y 4 wavelength #3.50 ea., flat to 1/10 wave- 
length #5.00 ea. 

LEROY M. E. CLAUSING 

5507-5509 Lincoln Ava. Chicago 25, III. 


TELESCOPE 


MAKERS 


Quality materials of the RIGHT kind. 

0" Kit: — Glass, abrasives, pitch, rouge and 

Instructions $5.00 

LEWS GRINDERS, pitch, abrasives . . $5.00 
HOBBYGRAFS — INFORMATION — INSPECTION 
We offer you the benefit of our 26 years of 
experience at this hobby. Free price list. 

John M Pierce, 11 Harvard St., Springfield, Vt 


REFLECTING TELESCOPE HITS 
OUR SPECIALTY 

PARABOLIC PYREX MIRRORS Made to Order, 
correctly figured, polished, and parabolized Precise 
workmanship guaranteed Prices on request. 

WE DO POLISHING, PARABOLIZING, AND 
ALUMINIZING. 

Send for FREE ILLUSTRATED CATALOGUE 

$L CHALFIN OPTICAL COMPANY 
Q.P.O. Box 207, New York, N. Y. 



A Popular Illustrated 
Astronomical Monthly — 

For amateur _ astronomers — new star 
charts. Gleanings for telescope makers, 
page for observers, and celestial photos. 
Star charts for N. and S. Hemispheres, 
*2.50 a year, domestic; #3.00 m Canada 
wnd Pan-Amencaa Union; #3.50 foreign. 
Single copy, 25 cents. Sample on request, 

SKY PUBLISHING CORPORATION 

Harvard Observatory, Cambridge 38, Mass. 


promise when the low powers are con- 
sidered. Friction clutches on both axes 
slip when the tube is pushed by hand 
from one part of the sky to another 
The scanning motors are controlled by 
switches m a small box at the end of a 
6 ' cable. A small electric lamp with a 
red lens is located m the end of the 
control hox This lamp is convenient 
when reading the scales or making 
notes. The red light does not seem to 
disturb the adaptation of the eyes to 
darkness. 

“The floating R.A. circle sidereal 
drive system (‘ATM.’, page 145) am- 
plifies the problem of finding a sky 
object. The right ascension circle is 
mounted on a sleeve that is free to 
turn on the polar axis. The sleeve and 
circle are driven through an inde- 
pendent worm gear at sidereal time. 

If the right ascension circle is once set 
so that its position is correct it will 
follow the stars as long as the power is 
turned on. Two pointers, 180° apart, 
are rigidly attached to the polar axis 
and are adjusted so that when the tele- 
scope is pointed straight up one of the 
pointers will indicate local sidereal 
time on the R.A. circle. Or, if the tele- 
scope is turned to any part of the sky, 
the pointer will indicate the EA. of 
that direction. 

“The oculars are individually mounted 
in adapters which plug into the main 
fixture, similar to automobile lamps. 
Each eyepiece is focused by sliding it 
in its adapter where it is clamped in 
place The eyepieces can be changed 
quickly and they are automatically in 
focus when they are plugged in— parr- 
focal is, I believe, the correct word for 
the arrangement. A micrometer screw 
on the mam fixture permits the user to 
adjust the focus for his individual eye- 
sight. 

“The polar and declination axes run 
in ball-bearings. The big-end bearings 
are IV 4 " in diameter, the small-end 
bearings approximately The hous- 
ings are of cast bronze. 

“I polished and figured the mirror 
several times and it is as nearly perfect 
as I can make it. With a 1/3" eyepiece 
the out-of-focus rings of a bright star 
look very much like Figure 23 on page 
429 of ‘A.T.M.’, excepting that the 
diagonal covers the center, Once, on a 
good night, I easily split a 1 . 2 " double 
and believe that I could almost reach 
the theoretical limit of .75" for this 
sized mirror, under perfect conditions. 

“The tube of the telescope does not 
show up well in the illustration but is 
quite handsome. It is a 7" inside diam- 
eter plywood tube obtained from the 
Plymold Corporation, Lawrence, Mass. 
It is light, strong, easily worked with 
wood-cutting tools, and has a beautiful 
natural wood finish. The low heat con- 
ductivity of plywood is also desirable. 
I installed a small door in the side of 
the tube near the mirror so that I can 
place a dust cover over the mirror 
when it is not in use.” 


S ilvering is not extinct and quite a 
few independent-minded users of 
reflecting telescopes still silver their 
mirrors. The old types of lacquers for 
protecting them did not meet with wide 
acceptance but now, in The Journal of 


the British Astronomical Association 
(Vol 54, No. 7) F. J. Hargreaves de- 
scribes experiments with a lacquering 
solution of Perspex, a synthetic resin 
plastic This was found to be soluble 
in butyl acetate and excellent results 
were obtained with a 05 percent solu- 
tion. The Perspex was added little by 
little, in finely divided form (fine fil- 
ings), and stirred often to prevent ag- 
glomeration. It swells up till it occupies 
the whole volume of the solvent, sev- 
eral days being required for the solu- 
tion. Attempts with amyl acetate as a 
solvent gave too gelatinous a solution 
The mirror was set on a phonograph 
turntable, flooded with the solution and 
kept turning until dry, the ndge of 
fluid at the edge being kept blotted up 
with a dab of blotter during rotation 
Perspex is British and, so far as is 
known, is not easily available m this 
country, but the methyl methacrylate 
resin Lucite is suggested as an equiva- 
lent. 

Hargreaves states that the coating he 
obtained with Perspex had no adverse 
affect on mirror performance after 
some months. On the other hand, your 
scribe learns that one large American 
laboratory, attempting to find a lacquer 
for protecting silver mirrors, ran into 
such difficulties with black spots on the 
silver coating caused by the reaction 
of sulfur or sulfur compounds in the 
film-forming material used, or else in 
the solvent, that the investigation was 
abandoned. Unless there is some other 
answer, this seems to leave F. J. Har- 
greaves of England smarter than the 
Yankee laboratory in question, and 
some reader therefore may wish to ap- 
point himself a committee of one to dig 
farther into the matter and report find- 
ings. There must be some lack of 
equivalence somewhere. 

A dversity has sharpened the wits of 
two amateurs, one a youth of 17 
with a non-functional arm (polio) who 
made a mirror with one arm, the other 
who has pushed his mirror disk back 
and forth interminably by means of his 
shoulder muscles working against 
boards tied to his non-functional arms 
(polio) as stiffeners and pushers 
Several advanced amateurs recently 
presented the first with an RFT made 
jointly but still he goes ahead, one- 
armed making a 4" mirror because he 
wants to have a variety of telescopes 
the same as others and because he 
wants to succeed. Mountings are more 
of a problem. 

One hesitates between the probably 
rational advice of a TN friend who has 
had experience with the handicapped 
and says it is not altogether bad for 
them to work out their own salvation, 
and the belief that dark and dusty 
comers the nation over must hide 
telescopes more or less set aside be- 
cause they have been superseded by 
the latest loves. 

INQUIRY RECEIVED— “Do you know of 
anyone who might care to discuss by 
mail the construction of a driving clock 
such as is described in ‘A.T.M.A.’ by 
Dr. Young (19" reflector, page 376) ” — 
B. L. Souther, 24 Harrison Ave., New 
Canaan, Conn. 
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FOCUSED X-RAYS — “The sharpness of the image obtained 
in photographs with a new tube for producing X-rays is due 
to the fact that the cathode rays are focused to a point where 
they impinge on a plate of platinum fixed on the anode ” 

NIAGARA — “From many points of view the development of 
the power plant at Niagara Falls is of special interest The 
undertaking from its outset was conceived on origmal lines, 
and even m the purposes to which it is applied, such as the 
production of aluminum, of calcium carbide, and of carbo- 
rundum, there are elements of novelty and interest . 
Below the solid floor, and directly beneath the dynamos, a 
great rectangular pit descends nearly two hundred feet 
through the solid rock. Near the bottom of this pit the 5,000 



horse power turbines are established. . . The wheels are 
double Foumeyron horizontal turbines, one placed vertically 
over the other, the upper one being inverted . . The water 
delivered by the penstock enters the space between the 
wheels, which is inclosed by a casting, constituting a sort 
of drum. About half of the water rises and, rushing out 
through the upper wheel, actuates it, while the rest of the 
water drives the lower wheel. . . The vertical shaft which 
transmits the revolutions of the wheel to the dynamo is of 
[ sheet steel riveted-up to form a tube 38 inches m diameter.” 

ACETYLENE — “M. H. Moissan finds that cerium carbide pro- 
duced In the electric furnace yields when treated with water 
seventy-five per cent of acetylene, with much methane and 
some ethylene.” 

MINK “At the greatest depth ever attained by miners in 
file history of the world, the mines in the vertical Red 
Jacket shaft of the Calumet & Hecla copper mine have re- 
cently stopped sinking at a depth of 4,900 feet, as this is 


the required depth necessary for this company to reach the 
limit of its underground territory. Bored wells have been 
carried down to a greater depth, but the Red Jacket shaft 
is the largest and best constructed mining shaft m the 
world.” 

ANIMALS —“According to statistics published by the De- 
partment of Agriculture at Washington, the aggregate val- 
ue of farm animals m the Umted States has declined very 
materially in recent years. At the present time the value 
of these animals is $755,580,597 less than it was in 1893.” 

INVENTION — “The true standard of invention should lest 
upon the broad basis of public service or utility and not 
upon a mere nebulous idea which the inventor has failed to 
develop ” 

GAS — “The possibility of supplying cheap gas to the people 
is one of the live questions of the day; and it has largely 
sprung out of the competition between the great gas and 
electrical industries. Additional prominence has been given 
it of late by the rapidly increasing use of the gas engine, 
and by improvements m its design.” 

ALUMINUM — “According to researches of Lord Kelvin, the 
conductivity of pure aluminum is 68.5 per cent of that of 
pure copper The usual conductivity, as given m the books, 
hitherto has been 56 per cent that of copper. . . As a con- 
ductor, aluminum is now about twice as costly as copper; 
but by the electrolytic process the price has already been 
reduced m eight years from 90 cents per ounce to 35 cents 
per pound.” 

AERONAUTICS — “The Boston Aeronautical Society was or- 
ganized May 2, 1895 The objects of the society are to en- 
courage expei iment with aerial machines and to disseminate 
knowledge concerning the great problem of aerial naviga- 
tion ” 


100 Years Ago in . 



(Condensed from Issues of April, 1846) 


STEAM ENGINES — “The extensive engine manufactoiy of 
Mr. Wm. Burdon, of Brooklyn, is probably not excelled by 
any establishment in the United States . Mr. Burdon has 
now 60 engines constructing and nearly finished, of from 
eight to sixty horse power.” 

RAILROADS — “Three of the principal railroads running 
from Boston are now made to connect in such a manner that 
the cars of one road may run on to the track of another. 
It would afford a great accommodation to travellers if all 
seven of the railroads could be connected” 

STEAMBOAT — “The steamboat Oregon is in length 330 feet 
by 35 feet width of beam, and of 1,000 tons measurement, 
having berth accommodations for about 600 passengers. . . 
The propelling power consists of an engine of 1,100 horse 
power, with a 72 inch cylinder and 11 feet stroke.” 

SALVAGE — “A party of working men are engaged with a 
diving bell, at New Orleans, in recovering the cargo and 
machinery of the steamboat Dr. Franklin.” 

VACUUM — “Timber of any kind, fruit or other articles 
may be much more rapidly and effectually dried and sea- 
soned in vacuum, than in air.” 


146 


SCIENTIFIC AMERICAN 


APRIL 1946 



LIFE-EXTENSION BY THE GRAM 



Crucial links in every wiie and ladio 
system aie paper capacitors — rolls of 
impiegnatecl paper and metal foil. At 
least one is m every telephone — and 
moie than 100 million are in the Bell 
System. A single failure can sever a 
telephone call, put a costly line out of 
service. So finding out how to make 
capacitors stand up longer is one of the 
big jobs of Bell Telephone Laboratories. 

All-lmcn paper was once the pre- 
eminent material. Then wood pulp 
was tried — and found to last longer 


under heat and direct voltage But 
why? Something in the wood was 
helping to preserve life. What was it? 

Ultra-violet light, delicate micro- 
chemical analysis and hundreds of 
electrical tests gave a clue. Researchers 
followed it up— found the answer by 
treating the impregnated paper with 
anthraqumone— a dye intermediate. A 
mere pinch of the stuff prolongs capaci- 
tor life by many precious years. 

When war came, great quantities of 
capacitors were needed for military 


equipment, where failures could cost 
lives, lose battles. The Western Elec- 
tee Company, manufacturing for the 
Bell System, willingly disclosed the 
life-preserving treatment to other 
manufacturers. Today in communica- 
tion capacitors, the new #< lif e-extension” 
is helping to give more dependable 
telephone service. 

Day by day, resources of this gieat 
industnal laboratory are being applied 
to perfect the thousands of components 
which make up the Bell System. 



BELL TELEPHONE LABORATORIES exploring and inventing, devising and 

PERFECTING FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE . 
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WRAP IT UP 

M ore goods will be packaged in new, more attractive, or 
more practical wrappings in the near future than ever before. 
A number of industries have learned a lot about the 
mechanics of packaging in the past few years; they are find- 
ing out now that a properly packaged product will attract 
a greater number of purchasers than one that is offered 
“raw” or poorly packaged. And this applies equally well 
whether the wrapping serves an obvious purpose or not. 

There is hardly a product of industry — from nails to 
hydraulic presses, from socks to shirts, from frankfurters to 
fresh lettuce — that is not today receiving attention from 
manufacturers of packaging machinery. The surface is just 
being scratched Elementary to the all-inclusive problem is 
the axiom that packaging must not increase the final cost 
appreciably — or, if it does, that it must offer instantly ap- 
preciated advantages that offset any increase. 

One of the fields that is now being explored is the high- 
speed packagmg of textiles. Machines are being developed 
that will wrap in cellophane or similar material such things 
as women’s and children’s underwear, men’s shirts, pillow- 
cases, and linens. Displayed in their transparent wrappings, 
these goods reach the consumer dust-free and unsoiled. 

In pre-packaging fresh vegetables — cleaned, trimmed, and 
wrapped in open-face trays or simply in transparent bags — 
machines are reaching new highs in efficiency and ingenuity 
of design So, likewise, are retail sales of the vegetables. 

Operation of many of the new packaging machines is more 
than human. They work faster and more accurately than 
human hands, do not tire, and frequently do multiple jobs 
that could manually be done only at great expense For 
example, there is a machine that will open a collapsed car- 
ton, fill it, close the lid, and pass it along for final wrapping. 
Another device will glue and close the tops of shipping 
cartons. 

Competition of packaged goods is growing keener every 
day. And keeping at least a step ahead is the perfection of 
packaging machinery that operates at increasingly higher 
speeds and is easier to supervise and maintain 


FUN AT WORK 

N o company is too large or too small to indulge with profit 
in that form of labor relations which provides recreation in 
one form or another for its workers. The program need not 
be as comprehensive as Eastman Kodak’s, where three and 
a half million dollars are being spent on a recreation build- 
ing for employees. It may be merely a horse-shoe pitching 
ground; or a game room for cards, checkers, darts, and the 
like; or an athletic field; or even a small theater for em- 
ployee-produced plays. No matter what form it may take, 
it will— if properly managed— increase the interest of em- 
ployees in their work, foster loyalty to the company, and 
frequently reveal unsuspected qualities of leadership. 


ENGINES TO THE REAR 

^\lways an advocate of breaking with tradition, when tra- 
dition stands in the way of technological progress, automo- 
tive-and-airplane-engineer William B. Stout still plumps 
strongly for rear-engine motor cars. Urban buses have 
proved the mechanical feasibility of rear-engine vehicles 
Now, according to Mr. Stout, rear-engine motor cars can 
be produced just as soon as the public demands. Advantages 
of designs already made include the roominess of large 
vehicles, the economy of small cars, and the feasibility 
of using removable engines which will contribute materially 
to low maintenance costs. 

Over a period of eight years a Stout rear-engine car has 
been driven some 200,000 miles. Tests have shown the 


M<f A* P. Peck 


superiority of the design m such matters as traction and 
steering, and the advantages of a low center of gravity that 
go along with the rear location of the engine. These factors, 
coupled with the obvious possibilities of better utilization of 
space m the mterior of the car, should make a strong bid 
for the public demand which Mr. Stout seems to see on the 
horizon. 


COAL IN GAS TURBINES 

P resent research is aiming at the use of pulverized coal — 
of the fineness of talcum powder — as a fuel to operate gas- 
turbme locomotives. If the problems involved are success- 
fully solved, it appears possible to reduce fuel requirements 
to about 25 percent of the consumption of today’s standard 
locomotives. Big drawback to the use of solid fuel in gas tur- 
bines has been the ash. Now, with finely powdered coal, 
burned under pressure, the resulting ash is removed by 
mechanical separators of the cyclone type. 

If coal-buming gas turbines are perfected, as seems likely, 
they will have great advantages in economy and where 
adequate water supplies do not exist 


SOAPLESS SOAPS 

Some four billion pounds of soap are sold in the United 
States every year. Here is big business. But a bite is being 
taken out of it by “soapless soaps” — detergents that do a 
better job than soap and without some of soap’s shortcom- 
ings. The bite is small thus far. Capacity for making the 
new chemical detergents is only about 100,000 pounds a 
year, but expansion now underway points to a possibility 
of producing close to 400,000 pounds annually in the not far 
distant future. 

Big disadvantage of soap is that, while it emulsifies dirt 
and grease and holds them in a water suspension, it at the 
same time forms insoluble salts with the minerals in hard 
water. These salts are evidenced by the ring in the bathtub, 
and the difficulties of thoroughly rinsing many soap-washed 
materials. 

The soapless-soaps, on the other hand, form soluble salts 
No ring around the tub; easy rinsing of washed materials. 
Then, too, they are more powerful in their detergent action 
than ordinary soap, yet are harmless to the skin or to the 
materials on which used. 

Although there is no foreseeable prospect that these newer 
detergents will ever completely replace soap, their possibili- 
ties are tremendous Even a 10 -percent bite of present soap 
sales will put soapless soaps in the big-busmess class. 


FOR FUTURE REFERENCE 

Look for more intelligent applications of existing plastics 
as the result of a long-range research program now under - 
way at Massachusetts Institute of Technology; objective is 
a better understanding of the fundamental engineering 
properties of plastics. . . New midget batteries offer compact 
power source for low-current demands; they promise a mild 
revolution in hearing-aid and small radio field, particularly 
in portable transmitter-receiver units. . . Synthetic rubber 
production will remain an essential peace-time industry. . . 
Captain Eddie Rickembacker offers the ingenious suggestion 
that atomic bombs be used to blast through the ice cover- 
ing Antarctica and thus permit exploration of already proved 
mineral possibilities:* 
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ENGINEERING 


Quality Control 
Creates Jobs 

By EDWIN LAIRD CADY 

With an Increase in Facilities for Quality Control, Engineers 
Have at their Command a Powerful Tool for the Creation of 
More Jobs and New Industries. Materials, Methods, and 
Machines All Contribute 



for best strength-weight ratio in aircraft engine parts 


A few short years ago the win- 
dows of certain loft buildings 
in New York were occupied by men 
who put large bolts of cloth on 
overhead mandrels and slowly 
pulled the fabric down, looking 
through it at the light and searching 
for flaws. Their job was to look for 
faulty quality control on the part 
of the weavers, although they would 
have told an interviewer that they 
were keeping flaws out of finished 
garments. 

Garment makers made claims 
against the textile mills on the basis 
of the number of flaws found, and 
often shipped bolts of cloth back 
for credit. This led to a chain of 
events. 

The textile mills put in thousands 
of loom stop motions, electrical de- 
vices which would shut off a loom 
instantly if a thread broke. The 
thread could be tied and no “run” or 
flaw would appear in the finished 
cloth. Speed controls and other flaw 
preventers were installed also. 

Now the fabric inspectors dis- 
appeared from the windows. They 
were needed for other jobs, such as 
cutting up many layers of fabric at 
one time. 

This multiple layer cutting came 
on as fast as the development of 
flaw elimination would let it. Given 
flawless cloth, a cutter could cut 20, 
60, or even 100 layers at a single 
pass of his machine, thus produc- 


ing perfect pieces for sewing But 
so long as it was possible that a flaw 
would be found in one of the mid- 
dle layers, the number of layers 
had to be kept down so the cost of 
finding and eliminating the faulty 
one would not be too high. 

As the economies of flaw-free 
fabrics made themselves felt, the 
prices of finished garments went 
down until the housewife no longer 
could make garments as cheaply as 
she could buy them. But in the 
meantime things were going on in 
the textile labor situation and con- 
sequently in the national economy. 

MORE JOBS — The installation of the 
flaw-preventing automatic devices 
meant that men did not have to 
watch the looms so carefully and 
one man could run more , looms. 
Soon, 75,000 men could run the same 
number of looms that formerly had 
needed 125,000, and 50,000 men were 
looking for new jobs. 

Now, something else was happen- 
ing among the garment workers. 
With flaw-free cloth they could 
make so many garments and sell 
them so cheaply that their employ- 
ment went up. Where m the old 
cloth inspection days they had em- 
ployed a maximum of 60,000 
workers, they now needed a mini- 
mum of 400,000. In the whole chain 
of production which started with 
the spinning and ended with the 


# LOOKING AHEAD ® 

Strongest single force in industry is 
quality control . . . Better end prod- 
ucts, at lower cost, can be obtained 
. . . And employment can be in- 
creased at the same time . . . Full 
control requires scientist-engineer 
co-operation . . . Product quality can 
be influenced by extension of new 
processes now available. 


finished garments the gain in jobs 
was 340,000, the loss 50,000, the net 
gain 290,000. 

Add to this the fact that the jobs 
m garment industry were much 
more highly paid than those of the 
loom workers, and that the dis- 
tribution of those garments created 
tens of thousands of jobs m trans- 
portation and in retail stores alone, 
and the complete picture takes form 
of what quality control has done in 
one industry. There are, of course, 
back- ground items like the sale of 
thousands of electric motors and the 
building of huge industrial plants to 
make new equipment for the quality 
controlled industry 

One of the troubles with quality 
control is that it may take a long 
time to make its real effects appar- 
ent. Anyone discussing it is almost 
forced to talk about its 20-year ef- 
fects in the textile industry or its 
10-year effects upon the strip steel 
and the stamping industries. Its 
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An oxycetelene torch takes twice as long to cut through a half- Sow heat conductivity of the material) as through a half-inch 
inch panel of wood treated with methylolurea (because of the steel plate Such known factors are important in all design 


short-term effects often are contus- 
ing. And industrial managements 
are mostly interested m short-term, 
“right-now” effects. 

WHAT IS "QUALITY"? — Another 
trouble is that although everybody 
knows what “quality” means, the 
wisest men of the centuries have 
been unable to define it. Aristotle 
toyed with it and wound up by in- 
cluding it as one of his categories; 
Cicero fumbled it like a wet foot- 
ball; a standard dictionary can do no 
better than “definitely and chaiac- 
tenstically superior for a specific 
purpose;” one engineer said “a 
quality product has everything 
needed for its purpose, and in addi- 
tion, is free of flaws and variants so 
you can trust it,” another engineer 
said “quality control is the busi- 
ness of adding to the costs of your 
first operations m order to reduce 
the costs of your last ones ” 
Whatever the ultimate definition 


of “quality” may be, quality control 
is the strongest single force m m- 
dustiy. It is the most common meet- 
ing giound’ of the engineer and the 
scientist. Far moie reseaich is de- 
voted to problems of quality control 
than to finding brand new products 
Atomic fission was scientifically 
known for years befoi e a two billion 
dollar experiment m quality conti ol 
made it practical. 

A maker of thin gray lion cast- 
ings which were to hold pneumatic 
pressure was faced with a quality 
control problem Some of the cast- 
ings had porous walls and would 
leak. This fault often could not bo 
detected until several expensive 
machining operations had been per- 
formed on the castings, and often 
it did not appear until the parts 
weie in service m the field 

The trouble had to be stopped 
where it originated — at the pouring 
of the castings But this was no 
simple matter Before the job was 


done the scientists oi a great engi- 
neering school had been called m 
and had woiked for months with 
the engineers of the company, and 
more than $300,000 worth of new 
equipment had been installed. Con- 
tinuous pouiing cupulos had to be 
installed, every pound of sand had 
to be conditioned with complete 
laboratory control over the con- 
ditioning equipment, the molding 
had to be reduced to a production- 
line basis that took full advantage 
of the skill of the molders and mini- 
mized the human equation. The net 
result, as usual, was far better cast- 
ings at much lower costs, but ob- 
tained only after months of de- 
velopment work. 

INCREASED INVESTMENT— Great- 
ly increased investments per pro- 
ductive man are one of the most 
common factors m quality control 
It is not very long since $1000 of 
invested capital per pioduction-lme 
worker was a high figure. Now $5000 
is such a common figure that only 
rarely can an industry having less 
compete on a large scale basis, and 
in many a plant the investment is 
much higher. Costs like these mean 
a great deal of employment lot 
equipment designers and foi Iho 
machine tools upon which equip- 
ment parts are fabricated. They 
also mean a great deal of elbow 
to elbow co-operation between the 
scientist and the engineer — the 
scientist to evolve new principles 
and the engineer to put them to 
work 

Stainless steel is another example 
of what happens when the scientist 
and the engineer work together for 
quality control. 

When stainless steel first came out 
some 25 years ago, it was stainless 
all right but different heats of It 
varied so widely in their machine - 
abilities, forgeabilities, and other 
workabilities that the engineer had 
to be in desperate need of its com- 
bined strength and corrosion re- 
sistance before he would try to 



Turbo-jet engines demand unusual and very specific qualities in metals used 
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Courtesy Holmes I Mettee 

Laboratory cnotroi of stamiess steel quality ended wide variations between 
heats; allowed engineers to make wide use of a previously troublesome metal 


fabricate it into his finished product 

Metallurgical scientists began 
working out specific alloys or 
“grades” for specific purposes; this 
process is still going on. One grade 
is highly suitable for machining and 
can be made into pump shafts, an- 
other can be cold formed into auto- 
mobile trim, and so on through some 
50 known grades. 

The mill engineers worked right 
with the scientists. The properties 
and qualities of stainless steel de- 
pend largely upon how it is rolled, 
drawn, and processed; the labor 
costs per dollar’s worth of stamiess 
are comparable to those of such high 
precision operations as the manu- 
facturing of ball bearings. 

In the meantime the makers and 
users of machines and tools were 
approaching from the other end of 
the line. They worked with stam- 
iess steel sales engineers to develop 
tools, working speeds, and cutting 
oil formulas for fabricating stamiess 
steels. 

The large-scale use of stainless 
steels for quality control began to 
build up. With the high strength of 
stamiess steels, sizes and weights of 
parts and products could be reduced 
while obtaining equal or greater 
qualities. Parts made of stainless 
steel would not be weakened by 
corrosion while m service and they 
were subject to little erosive wear; 
therefore they could be made lighter 
or smaller than ever before and still 
have superior durabilities. Quality 
control m the stainless steel mills is 
permitting fabricators to obtain im- 
proved qualities in thousands of 
different kinds of parts. 

CONTOUR ENGINEERING — Sim- 
ilar quality control is being applied 
to dozens of different materials m 
an engineering science which is 
coming to be known as “contour 
engineering.” 

The strength and durability of a 
part is governed by its materials, its 
sizes, its accuracies, and its con- 
tours. Increase any one of those 
factors and the other three can go 
down; increase any two and the 
other two can go down considerably 
— all conditions of service being 
equal. 

Contours other than simple ones 
have been the hardest of the factors 
to control and therefore have been 
able to contribute the least to the 
quality of the finished part. A 
curved or ribbed contour is stiffer 
that a fiat one in a thin or light 
section; a carefully developed con- 
tour on a gear tooth will transmit 
more power at higher speed with 
less back lash and vibration — every 
engineer faces dozens of contour 
problems in the course of his work. 




Science and engineering have de- 
veloped new piocesses such as pow- 
der metallurgy, extrusion, perma- 
nent mold casting, and precision 
investment casting to produce con- 
touis that never weie economically 
practical befoie, and to produce 
them of metals and to accuracies 
which have the veiy best effects 
upon the qualities of the resultant 
products 

Older 01 better known processes 
such as machining, die casting, sand 
casting, stamping, and forging aie 
making rapid advances of their own 
The net result is that the engi- 
neer has more facilities for quality 
control than ever before. And in 
field after field the benefits of qual- 
ity control will be as great as they 
were m the textile industry. Qual- 
ity control bids fair to do more to 
create 3 obs and build industiies 
than any other influence. 

® ® 

CARBIDE DIES 
Show Great Superiority 
Over Tool Steel Dies 

Cemented tungsten and tantalum 
carbides, long used in metal cutting 
‘tools and in wear resistant parts, 
are finding new employment in metal 
stamping dies. 

An example reported by the New 
England Carbide Tool Company is 
a die having all cutting surfaces and 
all pilot pins made of solid carbide. 
This die cost four to five times as 
much as a similar tool steel one 
The saving is in the reduction of lost 


time of the press while dies are 
being sharpened, and minimizing 
of the need for duplicate stand-by 
dies so one can be used while an- 
other is being repaired. 

This die punches lamination parts 
from silicon steel. A tool steel die 
would have to be resharpened after 
every 35,000 paits The carbide die 
already has punched more than 500,- 
000 pai ts — a 14 to 1 superionty m life 
between resharpemngs — and since the 
carbide die is still turning out parts 
which are sharp, fiat, accurate, and 
free from burrs, its final suoeiiority 
before regunding is not yet known. 

GRINDING WHEELS 

Molded to Shape to 

Reduce Production Costs 

Grinding wheels having nm or side 
shapes formed to fit the contours of 
work to be ground are an old story. 
A new angle is that wheel makers 
are arranging to press the special 
shapes right into the rims or sides 
of the wheels, thus eliminating the 
dressing- to -shape costs to users — 
although the users will have to re- 
dress the wheels to restore lost con- 
tours. 

Wheels having one hard and one 
soft side, or hard middles with soft 
sides, and so on, also are well 
known The harder area prevents 
the wheel from wearing unevenly 
when one area of the wheel face 
has to do more work or to meet 
more severe conditions than an- 
other. Incorporation of this prin- 
ciple in special molded-to- shape 
wheels is expected to increase great- 
ly their service between dressings. 
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Alloys Beat the 

Brand-New Alloys, and Some Old Standbys from Other Fields, are the 
Key Materials of Turbosoperchargers, Gas Turbines, arid Jet Engines. 

Long Held as Top War Secrets, Their Compositions ond the Methods by 
Which They were Formed, are Now Revealed to the Industrial World 

By FRED P. PETERS 

Editor-in-chief, Materials & Methods 


S UPER HIGH- TEMPERATURE alloy S 
and their war-time applica- 
tions to turbosupercharger, gas tur- 
bine, and jet engine construction 
represent a story of outstanding 
metallurgical achievement that is 
now unfoldmg in piece-meal fash- 
ion It may be several months be- 
fore the picture will be completed 
through gradual relaxation of gov- 
ernment restrictions, and it is even 
likely that publicity will never over- 
take actual developments, for re- 
search and investigation on high- 
temperature problems and metals to 
solve them are still continuing. 

INDUSTRIAL CO-OPERATION - 
The super- alloy project was one of 
the many war-time developments 
that were almost entirely co-opera- 


tive m nature and whose final suc- 
cess depended on the collaboration 
of dozens of manufacturers, metal- 
lurgists, and engineers The need 
was for materials — either metallic 
or non-metaliic — that would with- 
stand the continuous 1200 to 1500 
degrees, Fahrenheit, temperatures 
required for even minimum-effi- 
ciency operation of turbo equip- 
ment The real problem was to find 
alloys that could be made into pre- 
cision parts that would not oxidize, 
rupture, nor change their shape or 
precise dimensions in service at the 
high temperatures encountered. 

Both the War Metallurgy Com- 
mitee, headed by Clyde Williams of 
Battelle Memorial Institute, and the 
Super-Alloys Project of the War 
Production Board, headed by Rus- 


• LOOKING AHEAD * 

High-temperature alloys will find 
dozens of applications in the power 
field. Long-standing industrial prob- 
lems — such as heat-treat furnace 
parts, oil-refinery and process indus- 
try equipment, exhaust valves, high- 
temperature bolting, and steam 
equipment in general — may be solved 
by use of greater quantities of the 
various metals than the specific ap- 
plications that prompted their initial 
development. 


sell Franks of Union Carbide and 
Carbon Corporation’s Research Lab- 
oratories, were active nerve cen- 
ters in the development. Engines 
were made by Westmghouse, Gen- 
eral Electric, Allis -Chalmers, Elliott 
Company, and others. The special 
high-temperature alloys were de- 
veloped or made by several manu- 
facturers: Westinghouse, General 
Electric, and Allis-Chalmers preci- 
sion-cast or otherwise fabricated 
materials and parts; Timken Roller 
Bearing Company, Haynes Stel- 
lite, International Nickel Company, 
Climax Molybdenum Company, 
Molybdenum Corporation of America, 
Allegheny-Ludlum, Rustless Iron 
and Steel, Austenal Laboratories, 
other stainless steel companies, and 
other precision casters all partici- 
pated in the development of alloys, 
and many others in the manufacture 
of parts. 

MODIFIED STAINLESS— Two types 
of materials emerged from this 
scientific attack as fundamentally 
best suited for ultra -high-tempera- 
ture service: austenitic or ferritic 
stainless steels — iron-base alloys 
containing nickel and chromium in 
amounts up to 45 percent — to which 
molybdenum, titanium, and tungsten 
are added separately or in combina- 
tions; and cobalt- or nickel-base 
alloys containing as major alloying 
elements chromium and tungsten, 
molybdenum, nickel, or cobalt. 

The two major problems of load- 
bearing strength and dimensional 
stability at high temperatures are 
not simultaneously solved with any 



Strength mi £stortion resistance 1200 to 1500 degrees, Fahrenheit, are 
vita! reqvirements for hundreds of metal parts in the Elliott gas ship turbine 
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one alloy as yet lemoved liom the 
restricted list. The modified stain- 
less steels prove to have excellent 
strength at high temperatures but 
are not ideally stable dimensionally, 
whereas the cobalt-base alloys are 
the precise but not necessarily the 
strongest members of the team In 
jet engine and gas turbine applica- 
tions the materials are individually 


employed to use their best properties 
to the maximum advantage and to 
mmimize their weaknesses 

PRODUCTION PROBLEMS - In 

recent years many users have be- 
come familiar with Vitallium — 65 
percent cobalt, 30 percent chromium, 
5 percent molybdenum — and the re- 
lated tungsten-bearing Stellite al- 
loys for turbosupercharger blades 
and similar parts of gas turbines 
and jet engmes. Such alloys are 
strong, highly scale resistant, and 
corrosion resistant, but they are 
also virtually impossible to machine 
and forge They were made into 
parts by the millions, however, by 
precision casting methods — ‘lost 
wax” or “investment” casting as de- 
scribed in Scientific American, De- 
cember, 1945 — which permitted these 
intricate parts to be produced di- 
rectly to close tolerances without 
any machining. A Haynes Stellite 
alloy called Multimet — N-155 — was 
developed especially for high-tem- 
perature uses in turbo equipment, 
and is said to offer an unusual com- 


bination of characteristics foi this 
seivice. Details, howevei, have not 
yet been released. 

Modifications of well-established 
nickel-base alloys are also finding 
specialized uses m critical areas of 
jet and gas turbine units. A new 
variety of Inconel — Inconel “X,” 
75 percent nickel, 14 percent 
chromium, 6 percent iron, 3 percent 


titanium, and 0.6 percent alumi- 
num — is now used for combustion 
chambers. W estmghouse’s K-42-B 
alloy, — 40 to 50 percent nickel, 20 
to 30 percent cobalt, 15 to 30 per- 
cent chromium, 5 to 15 percent iron, 
and 1 to 4 percent titanium — origi- 
nally developed for electronic tube 
applications, was found to be highly 
suitable for certain jet engine parts 
as well. In at least one engine — 
the Elliott — a special grade of pure 
nickel was fabricated by spinning 
and used for torroidal joints in the 
high-pressure combustion chamber 
inlet because of its combination of 
relatively low expansion coefficient 
and good heat resistance. 

Indeed, to date, the most informa- 
tion about the materials used in any 
gas turbine has been released by the 
Elliott Company; Guilders of the El- 
liott-Lysholm 2500 -horsepower gas 
turbine for the United States Navy. 
Their power plant runs the gamut 
of materials from the nickel spin- 
nings just mentioned, through S.A.E. 
4130 chromium-molybdenum steel 
and high-grade gray iron, up to 18 


pei cent chiomium, 8 peicent nickel 
steel, and ultimately to a special 19 
percent chromium, 9 percent nickel 
stainless steel containing tungsten 
and molybdenum. 

The Elliott- Lysholxm gas turbine 
nicely exemplifies the two-way 
problem of meeting service require- 
ments, while still providing a design 
that can be manufactured, which the 
materials engineer on such projects 
must somehow solve. Because all 
metallic materials “creep” — that is, 
they grow or deform slowly under 
stress at high temperatures — turbine 
rotors will grow, flat-sided ducts 
will bulge, and round ducts will 
grow too large and thm. These 
changes are inevitable, but the engi- 
neer must handle materials and 
loads so as to hold the changes to an 
absolute minimum and thus extend 
the life of the engine. 

The best materials-and-process- 
mg set-up for the Elliott engine, as 
determined by its engineers, has 
been the use of rolled plate and arc 
welding wherever possible, thus 
fabricating many pieces into one 
permanent assembly. This method 
of construction was used on all the 
duct work and the combustion 
chambers in the Elliott engine, while 
the turbine rotors were machined 
from rolled plate and forgings, and 
welded into an assembly. 

The extensive use of welding m 
assembling these high-temperature 
materials introduced some knotty 
problems. For example, S A E. 4130 
steel is an air-hardening steel, so that 
joints had to be individually studied 
and checked m advance to deter- 
mine whether their nature and mass 
were such as to require pre-heating 
Again, welding of the 19 percent 
chromium, 9 percent nickel steel 



Fabricating Elliott gas turbine rotor 
by welding together rolled plate and 
forgings. The special metals involved 
required unusual welding techniques 



The Elliott Lysholm gas turbine cycle — temperatures vary throughout and metals 
must be selected for specific uses Large capital letters locate major parts 
of turbine: A, Sow pressure compressor, B, intercooler; C, high pressure compres- 
sor, D, regenerator, E, high pressure combustion chamber, F, high pressure tur- 
bine, G, low pressure combustion chamber; H, Sow pressure turbine; P, propeller 


APRIL 19 46 


SCIENTIFIC AMERICAN 


153 






Dr S. F Moss, turbosupercharger and 
gas turbine expert, examines metal in 
heat-resistant turbine wheel of 8-17 
Flying Fortress turbosupercharger unit 

containing tungsten and molyb- 
denum required the development 
of a new welding electrode that 
would have the necessary high- 
temperature strength together with 
satisfactory working characteristics 

NEW METALS — The newest high- 
temperature material of those made 
public to date is the 16 percent 
chromium, 25 percent nickel, 6 per- 
cent molybdenum steel developed 
by Timken Roller Bearing Company. 
Originally applied in the rotor 
wheels of airplane turbosuper- 
chargers, this interesting alloy was 
later used for jet-engine impellers. 
In most cases the material was sup- 
plied in billet form and then forged 
to give the final product, although 
some was made available as small 
rounds and flats for turbine blades. 

During the past four years over 
12 million pounds of the 16-25-6 al- 


loy have been used The largest use 
was m the production of General 
Electric turbosuperchaiger wheels, 
hundi eds of thousands ot which 
were made from four -inch square 
billets of this alloy. 

One of the special features of this 
new material is its susceptibility to 
precipitation hardening, which not 
only improves its room -temperature 
properties but its creep resistance as 
well. Actually, however, even this 
enhancement of properties seems 
small in comparison to the great 
high- temperature -strength advan- 
tage the ordinary annealed 16-25-6 
alloy seems to have over earliei 
heat-resistant alloys. 

Thus the stress required to pro- 
duce a given rate of creep m the 
new material at 1500 degrees, 
Fahrenheit, is approximately twice 
that required to produce the same 
late of creep in 18-8 stainless steel 
at 1400 degrees, Fahrenheit. In the 
sometimes more reliable stress-to- 
rupture test, 16-25-6 alloy is shown 
to be two and one half to three times 
as strong as 18-8 stainless at 1500 
degrees, Fahrenheit. 

The future of this material and 
of all the new high -temperature 
alloy seems bright indeed. The 
equipment for which they were 
specifically developed — gas turbines 
and related products — is expected to 
increase markedly in use, especially 
if the present alloys are bettered or 
if they are joined by even more re- 
fractory materials. Today these 
“super-super” alloys are being 
sought and studied, and the 1500- 
degree, Fahrenheit, temperatures 
now considered maximum for gas 
turbines may eventually be regarded 
as old-fashioned and inefficient. 


verbeiatoiy furnaces producing 
casting ingots. Results obtained by 
the method axe equal to or better 
than those achieved with chlorine 
gas, with the added advantages for 
nitrogen of low cost and non-toxic- 
ity 

Bubbling the gas through molten 
aluminum picks up finely dispersed 
slag and dross and brings them to 
the surface where they can be 
skimmed off Also, it traps the mi- 
nute bubbles of air entrained m the 
melt and brings them to the surface, 
and transfers dissolved or absorbed 
hydrogen from the melt to the rising 
gas bubbles so that the hydrogen 
concentration is reduced to a point 
where it will not impair the sound- 
ness of the aluminum casting 

A slow rate of gas flow is essen- 
tial to best results, according to Air 
Reduction Company, who have de- 
veloped the technique Tests show 
that the total volume of nitrogen 
needed is one cubic foot per 100 
pounds of aluminum. For example, 
m fluxing an 800-pound melt 24 
inches deep, a nitrogen flow rate of 
24 cubic feet per hour at a pressure 
oi two pounds per square inch is 
successful, the operation requiring 
20 minutes. The nitrogen gas used 
must be dry (or “oil pumped”) for 
satisfactory results. 

METAL POWDERS 

Now Applied as Hard Coating; 
Extruded for Small Tubes 

Two recent developments m pow- 
der metallurgy processing show 
promise of important future appli- 
cations. One is the extruding of 
tungsten powder into very small 
tubing for electronic parts. The other 
involves a process for hard facing 
of powder parts. Instead of steel 
powders, which are often difficult to 
handle, iion powder is used as a 
base over which is applied a coat- 
ing of hard material — Rockwell 72 
C — by powder metallurgy methods 
Thicknesses of the hard surface can 
be made to vary from 1/16 inch 
down to one ten-thousandth of an 
inch. 

LOW-EXPANSION ALLOY 
Is Available for 
Instrument Parts 

A low-expansion alloy with a 
promising field for instrument parts 
will soon be available for genera] 
use. It is a “cobalt invar” (cobalt- 
chromium-iron) alloy with a co- 
efficient of thermal expansion lower 
than that of quartz. Parts, cast from 
melted metal powders, are expected 
to find application in precision opti- 
cal instruments, for both aircraft 
and industrial uses. 


$ €> 

STAINLESS STEEL 
Age Hardens ; May 
be Worked "Soff' 

A new age-hardening stainless 
steel was recently announced as 
Stainless “W” by the United States 
Steel Corporation. So formulated as 
to be a “ferritic” rather than an 
“austenitic” material the new steel 
contains 17 percent chromium, 7 
percent nickel, 0.7 percent titanium, 
0.2 percent aluminum, and 0 07 per- 
cent carbon. In the annealed form it 
has a tensile strength of 120,000 to 

150.000 pounds per square inch, and 
hardness of 22 to 28 Rockwell C; 
after precipitation hardening the 
tensile strength becomes 195,000 to 

225.000 pounds per square inch, and 
the hardness 39 to 47 Rockwell C. 
The element chiefly responsible for 
the steel’s precipitation-hardening 
behavior is titanium — although co- 


* 

lumbium may be successfully sub- 
stituted for it. 

Strongly magnetic, the steel com- 
bines the strength and corrosion-re- 
sistance of conventional cold-rolled 
“18 and 8,” but does so without the 
need for prior cold-working treat- 
ment. The new stainless steel is thus 
similar to the strong aluminum al- 
loys in that it can be worked in the 
soft state and then heat treated to 
achieve full strength and hardness. 
The new material can be produced 
in any cast or wrought form. 

NITROGEN FLUX 
Gives Advantages in 
Aluminum Casting 

Nitrogen gas is now being success- 
fully used as a fluxing agent for 
molten aluminum in several foun- 
dries making high-grade aluminum 
castings and also as a flux in re- 


154 


SCIENTIFIC AMERICAN 


APRIL 1946 


ELECTRONICS 


Conducted by KEITH HENNEY 


'Huff Duff' 


Instantaneous Direction-Finding Equipment, Perfected for Anti-Sub- 
marine Operations, Will Simplify Sea and Air Navigational Problems 


By JOHN MARKUS 

Associate Editor, Electronics 


A single dot or dash of the SOS 
call signifying tragedy at sea 
is sufficient to actuate a new high- 
frequency radio direction finder de- 
veloped during the war by Federal 
Telephone and .Radio Corporation 
Though designed primarily to help 
the Navy in its battle against Ger- 
man submarines, the device quickly 
proved itself worthy of many other 
important applications, peaceful as 
well as military. 

In peace, this h-f d-f (high-fre- 
quency direction-finding) system is 
being used to determine the posi- 
tions of ships or aircraft and notify 
them of their location by radio; in 
war, it was used to locate the enemy 
and notify our naval forces of his 
location In both cases, it gives an 
accurate bearing on high-frequency 
radio transmissions — something no 


previous direction-finding system 
could do satisfactorily. 

The new h-f d-f instrument, popu- 
larly known as “huff -duff,” picks up 
any voice or code radio signal trans- 
mitted on international short-wave 
communications channels, and with- 
in a split second shows visually on 
the screen of a cathode-ray tube the 


• LOOKING AHEAD • 

Transoceanic pilots will be able* by 
means of "huff-duff," to obtain exact 
positions at any time. . . Pin-point lo- 
cations of planes or ships in distress 
can be obtained, and rescue parties 
dispatched. . . New radar beacons will 
make distance- and direction-finding 
simple and speed-up airport opera- 
tions. 


direction from which the signals 
are arriving. When such a bearing 
is obtained from two or more sta- 
tions at different points ashore or 
afloat, a navigator can draw the 
lines of direction on a chart and 
read the position of the sending sta- 
tion at the intersection of the lines 

SUB SIGHTED — One spectacular use 
of “huff-duff” in getting a U-boat 
was made by Task Group 22 8, which 
on Christmas Day, 1944, was ordered 
to hunt down and destroy a weather- 
reporting German submarine op- 
erating about 500 miles north of the 
Azores. On January 1, 1945, the U- 
boat was picked up by radio direc- 
tion finder bearing, at an estimated 
distance of 40 miles. No successful 
contact was made. The following day 
two ships got a fix (crossed bear- 



Courtesy Federal Telecommunications Laboratories, Inc. 

"Huff-Duff" station equipment — telescope-like unit houses cathode-ray screen; antenna is shown i 
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ings) placing the submarine within 
20 miles. Unfortunately, on January 
9th the group was forced to depart 
for the Azores to refuel. On January 
13th the hunt was resumed. Relying 
on d-f bearings, the U-boat was 
pursued south, north, and west as 
the bearings on his transmissions in- 
dicated changes of course. Per- 
sistence was rewarded on the morn- 
ing of January 16th when the U- 
boat’s radio transmission was inter- 
cepted by ships which fixed the 
enemy at six miles distant The Task 
Group closed in for the kill Two 
hours after the intercept, the sonar 
man picked up the U-boat. Exactly 
five hours after the intercept a 
violent underwater explosion indi- 
cated the end of another U-boat 
Apparently this U-boat transmitted 
from a submerged position, because 
at six miles distance, radar had 
failed to locate it The German use 
of the Schnorchel , the breathing de- 
vice which permitted U-boats to run 
submerged and still charge their 
batteries and transmit radio signals, 
put a higher value than ever on 
radio direction finders, as bearings 
could be taken on transmissions 
made by submerged U-boats. 

Another outstanding accomplish- 
ment of the equipment, Navy officers 
recently disclosed, was the locating 
of the German submarines which 
landed spies and saboteurs on the 
Long Island and Florida coasts in 
the spring of 1942. 

SQUIRT TRANSMISSION - Enemy 
submarines used Kuner or squirt 
transmission — a system of radio 
communication in split-second 
bursts — to their bases in occupied 
territory, to one another in organiz- 
ing their wolf-pack attacks, and in 
conveying weather information from 
this side of the Atlantic to the Ger- 
man high command. These com- 
pressed messages were picked up at 
the enemy receiving station on high- 
speed recording devices which later 
stretched the recorded message by 
playing it back at reduced speed. 

It was believed by the enemy 
that the brevity of these radio con- 
tacts forestalled detection by any 
devices known to them. They were, 
of course, unaware of the new 
American direction finders on escort 
ships which revealed the location 
of the underseas craft the instant 
they started to transmit, no matter 
how briefly or, relatively, how far 
away. The new direction finder re- 
sponds with precise accuracy to radio 
waves from across the Atlantic, or 
farther. 

The location of an airplane cross- 
ing the ocean can now be determined 
immediately by ‘huff duff.” Installa- 
tions being provided on both sides 


of the Atlantic will make available 
to a transoceanic pilot, who might 
be having navigational difficulty, a 
seivice which will give him his ex- 
act position at any time he requests 
it Furthermoie, these stations can 
immediately obtain a pin-point lo- 
cation of any plane in trouble and 
relay it to the nearest ships and 
shore rescue stations 

The high-frequency direction 
finder is now a vital instrument m 
the air-sea rescue system of the 
United States Coast Guard, which is 
organized through its bases along 
United States coast to dispatch 
immediately an airplane -rescue boat 
team to any scene of tiouble at sea 

RADAR BEACON — Another war- 
time electronic development having 
commercial applications m the avia- 
tion industry is a radar beacon sys- 
tem that provides the pilot with a 
constant indication, on a cathode- 
ray tube screen, of his distance from, 
and his rate of approach to, the 
beacon. When a fix is desired, the 
plane sends out radar pulses toward 

© © 

SOUND ON PAPER 

Mode Possible by New 

Magnetic Coating 

After many false starts, magnetic 
recordings of voices, favorite radio 
programs, and messages for mailing 
to distant points are being made 
available on a new medium — a 
paper tape coated by a printing 
process with a thin film of magnetic 
material 

The development of the paper 
tape technique for home and office 
use is an outgrowth of forward 
strides made during the war in mag- 
netic recording on a thin steel wire 
The paper tape is about 0 003 inch 
thick and comes on a reel like that 
used on eight-millimeter home 
movie equipment. It passes from a 
supply reel to a take-up reel 
through a magnetic recording head. 
The latter is supplied with electrical 
energy by an electronic amplifier 
similar to those used on present-day 
home recording instruments. Varia- 
tions of the sound-modulated elec- 
trical energy are transformed by the 
head into magnetic variations in the 
paper coating. The sounds to be re- 
corded can be taken from a radio 
program or picked up by a micro- 
phone supplied with the instrument. 

One of the advantages of the 
paper tape is that it can be cut at 
any point and a portion of the tape 
deleted. This permits the user to 
edit out unwanted portions of a 
radio program; for example, com- 


the neaiest land ladar beacon 
The beacon responds automatically 
with an answering pulse carry an 
identifying code The time it takes 
the pulses to make the round trip 
gives the plane’s exact distance from 
the beacon 

Combining this data with a single 
direction bearing obtained with 
“huff-duff” or a similar high-fre- 
quency direction finder carried on 
the plane then gives to the pilot 
his exact position with relation to 
the beacon. Since beacon locations 
aie known and axe plotted on navi- 
gational charts, this information is 
entii ely sufficient for a position fix 

Utilization of radar beacons on a 
nation-wide scale for all commercial 
planes and all airpoits would elimi- 
nate much of the bad-weather ap- 
proach delays now encountered and 
would speed up landings, since the 
pilot would know his exact position 
with respect to the landing-strip 
radar beacon at all times. The Civil 
Aeronautics Authority is now in- 
vestigating commercial utilization of 
this system. 


© 



Paper tape recorder and reproducer, 
with cabinet lid raised. The mag- 
netic head is in center foreground 


meicial announcements. Splicing of 
the cut ends of tape is easily ac- 
complished with an adhesive. Re- 
cordings can also be magnetically 
erased, in full or m part; this per- 
mits re-recording of new programs 
or sound, or adding material be- 
tween wanted portions. The tape is 
expected to have a useful life in ex- 
cess of that of the usual disk record- 
ings. The first model of the paper- 
tape magnetic recording instrument, 
a product of The Brush Develop- 
ment Company, will be about the 
size of a table-top radio and is 
planned to be an accessory to the 
present home radio receiver. Each 
full reel of paper tape will accom- 
modate a half hour of recorded ma- 
terial and can be rewound in less 
than a minute. Operation is quite 
simple and requires no more tech- 
nical skill than that needed for 
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loading a movie eameia Business 
dictation machines are also contem- 
plated. 

Although magnetic recording of- 
fers many novel features, it cannot 
be expected that the conventional 
disk-type records will be leplaced 
by reels of paper or wire. Disk rec- 
ords are pressed from a master m 
a matter of seconds in mass produc- 
tion So far, no similar method of 
reproducing magnetically recorded 
reels is even on the horizon. Each 
reel of wire or coated paper tape 
would have to run through the re- 
cording head to receive the proper 
magnetizing effect; time alone is a 
considerable factor in this operation. 
For special programs, business rec- 
ords and dictation, and similar pur- 
poses, however, magnetic recording 
offers many advantages 

DULL-TOOL ALARM 
Prevents Overload and 
Breakage of Drills 

An electronic control device, re- 
sponding to increased torque load on 
the spindle of a drill, causes the 
drill to be withdrawn automatically 
when the cutting edges become dull. 
Torque loads exceeding a prede- 
termined amount — usually between 
1 and 10 percent above normal — 
start the automatic retractors, thus 
reducing drill breakage and speed- 
ing the drilling of deep holes. Where 
danger of breakage is negligible and 
automatic retraction unnecessary, 
the electronic control can simply be 
connected to operate a signal light 
Ford Motor Company and H. E 
Farmer Engineering Company are 
two of the firms that have already 
used this unique dull-tool alarm 

LUNAR RADAR 
Presages Moon's Use as 
Radio Sounding Board 

On January 10, 1946, man made 
contact with the moon for the first 
time in the history of the world 
Many authorities believe that this 
may point to radar controlled jet- oi 
rocket- propelled missiles and space 
ships, circling the eaith above the 



Moon s reflection ot radar signal is 
marked by jog in trace at 238,000 miles - 


stratosphere But of more immediate 
significance is the possibility of im- 
proving radio reception over greater 
areas by reflecting radio signals off 
the moon rather than off the rela- 
tively low’ ionized layers in the up- 
per atmosphere. Moon signals could 
be heard over the entire hemisphere 
of the earth that faces the moon, 
with essentially equal strength at all 
points Success here depends on 
building a sufficiently high-power 
station and transmitting a sufficient- 
ly narrow beam so that the signal 
will be strong enough for radio re- 
ception after travelling its 480,000- 
mile round trip path A number of 
laboratories throughout the world 
are now working on this commercial 
utilization of the moon. 

COLLAPSIBLE TUBES 
Can Now be 
Sealed Electronically 

The problem of having the oint- 
ment, tooth paste, or other contents 
of a collapsible metal tube squirt 
out at the wrong end due to open- 
ing of a folded and crimped seal, has 
been solved with the aid of elec- 
tronic heating. The inner metal 
surfaces at the end of the tube are 
coated with a plastics bonding film, 
the end is folded as usual, and the 
fold is inserted in a single-turn coil 
connected to an electronic heating 
generator. The radio -frequency en- 
ergy induced in the metal foil raises 
the temperature instantaneously to 
250 degrees, Fahrenheit — enough to 
seal the tube securely. Heated 
crimping dies have hitherto proved 
unsatisfactory for the purpose be- 
cause the soft lead would stick and 
the seal would pull open as the dies 
were retracted. With induction 
heating this is avoided because there 
is no physical contact between the 
metal and the source of heat. Up to 
17,000 tubes per day are being 
sealed by this method, developed by 
Commonwealth Edison Company. 

ELECTRONIC HEAT 
Applied by High-Frequency 
" Blow-Torch " Technique 

Newest in electronic heating is a 
unit that sprays radio-frequency 
energy onto the object to be heated, 
doing away with the older method 
of placmg the object between two 
energized metal plates. The object, 
material, or liquid to be heated is 
simply placed in the opening of a 
lectangular metal pipe — technically 
known as a wave guide — that is 
energized by a high-power electronic 
generator. This blow-torch tech- 
nique can be used effectively on 
irregular- shaped objects. 

There is no danger of burning or 



Electronic blow-torch in test stage 
Later models will have smaller nozzles 


scorching the material at points 
nearest the energy source The 
higher the frequency, the smaller 
can be the opening m the pipe or 
nozzle, so that with sufficient power 
at a high frequency the beam of 
mvisible heating energy can be 
squirted from a nozzle no larger m 
diameter than a flashlight. 

SAND DRYING 

Expedited by Photo- 

Cell Control 

Two jobs at the new Diesel loco- 
motive maintenance shop of the 
Erie Railroad are done by photo- 
tubes. 

The door of the shop is opened 
by the beam from the headlight of 
an approaching locomotive while it 
is still some distance away. This 
permits the locomotive to enter the 
shop without a preliminary stop. A 
sun visor over each phototube pre- 
vents the rays of the sun from ac- 
tivating it 

The sand for the sand boxes of the 
5400-horsepower four-unit Diesel 
freight locomotives is dried by 
steam coils over a drum A pipe in 
the side of this drum is so shaped 
that it permits sand to spill over 
when the drum is full. Through 
windows in the pipe a beam of 
light passes to a phototube. 

When the drum fills with sand, 
the surplus flows into the pipe and 
interrupts the beam of light Com- 
pressed air then closes the inlet to 
the drum and blows sand into ele- 
vated bins, where it is ready for use 
when required for serviemg the 
locomotives. 

When the drum is empty the win- 
dows are again clear and the light 
beam reaches the phototube This 
turns off the compressed air, re- 
opens the inlet to the drum, and 
allows it to fill again, ready for the 
next operation. This mechanism has 
proved more dependable than any 
previously used springs, switches, 
or other devices. 
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PLASTICS 


Premiu ns 


asfics 


Advertising Specialties and Premiums are Big Business. Successful Use 
of these Mediums Means Meeting Unusual Requirements; Plastics are 
Often Naturals for the Job. Adaptable to Clever Designs, Permanent 
in Color, and Mass-Producable, Plastics have a Real Edge in this Field 


By CHARLES A. BRESKIN 

Editor, .Modern Plastics 


B— 

and advertising specialties — 
m which category fell many plastics 
items — were big business. It is esti- 
mated that at manufacturers’ prices 
their volume in 1941 exceeded 500 
million dollars. And they are ex- 
pected to pass the 600 million dollar 
mark as soon as goods are flowing 
freely again and competition once 
more sets in. 

In the past, plastics products ac- 
counted for about 25 million dollars 
of this business, or 5 percent. Ex- 
actly what portion plastics will take 
of future business is still subject to 
question. However, authorities be- 
lieve that plastics can reasonably 
hope to represent 10 to 15 percent 
of the total premium-prize-advertis- 
ing specialties volume — a percent- 
age that would be equivalent to 60 
to 90 million dollars worth of busi- 
ness. 


Before the suitability of plastics 
for this diversified field can be fully 
appreciated, a word of explanation 
on the premium and advertising 
specialty business seems necessary. 
Premiums are products offered m 
return for coupons, box tops, letters 
to advertisers, a trip to a store, ser- 
vices rendered, special purchases, or 
any of these plus a small amount of 
cash. A premium is an inducement 
to buy. It involves an effort as well 
as an outlay on the part of the 
customer. 

Advertising specialties, on the 
other hand, are straight goodwill- 
promoting gifts, requiring no effort 
or outlay from the customer. 

Some of the best known and larg- 
est volume plastics items have been 
premiums; for example, the Bab-0 
container of which over three mil- 
lion were turned out in urea-formal- 
dehyde in a variety of colors. Started 


0 LOOKING AHEAD • 

Business competition is coming back 
. . . So are the clever little advertising 
"give-aways" and inexpensive pre- 
miums. When designing them, pro- 
duction problems should be consid- 
ered . . . Rsght now, sales-minded 
business men should be looking for 
premium ideas — and designers . . . 
Plastics offer possibilities as an out- 
standing material. 


as a three-month promotion to ex- 
pand sales, the holder proved so 
popular that the molding presses ran 
steadily for two years. Equally suc- 
cessful was the molded-urea 
Wheaties cereal bowl, and the Little 
Orphan Annie molded-urea ( mugs 
and shakers used to promote Oval- 
tine. Lone Ranger whistles, which 
were molded in three pieces of 
cellulose acetate, also reached a 
painfully popular level. 

Why were these premiums so suc- 
cessful; and why were they made 
of plastics? Duane Jones advertis- 
ing agency directs the distribution 
of over three million premiums a 
year. On the basis of their experience 
in the field they have set up a list 
of six desirable qualities for pre- 
miums, with comments on how plas- 
tics fit the picture. 

REQUIREMENTS — 1. A clever idea 
is the basic element in all success- 
ful premiums. Standardized gadgets, 
no matter what the material, will 
never receive an enthusiastic re- 
sponse. If the idea is not new, it 
must possess other compensating ad- 
vantages. Since these items are fre- 
quently “sold” to the public sight 
unseen, there must be a good talk- 
ing point for advertising. 

At first, the newness of plastics 
themselves gave them intrinsic 



Popular cellulose acetate refrigerator bank was a durable, long-lived premium 
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Business names print well on plastics surface Color, an important attraction factor, does not wear off with use 


cleverness. But, when the novelty 
wore off, plastics materials had 
other qualities which made them 
important to the achievement of 
something original. Because of their 
formability, plastics lend themselves 
exceedingly well to new design. 
Plus features are color and texture. 
Both the Lone Ranger whistle and 
the Bab-0 container benefitted from 
these qualities of plastics. At the 
time these items went on the mar- 
ket, only plastics could give them 
inherent color — color that would not 
wear off — and do it at a low price 
and in mass production. 

2. It is customary practice to try 
out an offer m a sales- resistant ter- 
ritory for a few weeks before mak- 
ing a national offer. Possibly 25,000 
pieces are needed for the trial. If 
the results are good, orders varying 
between 400,000 and 1,000,000 may 
be placed. If the premium is that 
good — and many plastics premiums 
have been — additional orders for 
moie millions may be placed. 

Plastics are at a distinct advantage 
m meetmg this premium testing se- 
quence. Single-cavity molds can be 
made up for the test run; or a lim- 
ited number of jigs may be used. 
This can be done without bringing 
the price up to a point where the 
part would be prohibitively expen- 
sive. In short, plastics are able to 
offer mass-production techniques on 
relatively small rims. 

3. Premiums must have a uni- 
versal appeal for housewives. Wom- 
en are the big market for soaps, 
foods, dentifrices, and other things 
sold with premiums. An exception 
to this rule is the children’s premi- 
um market. But even here it is 
preferable to offer something that 
will appeal to both boys and girls in 
a wide range of ages. And, again, 


the coloi and formability of plas- 
tics are important Moreover, for- 
mulations can be used that do not 
tarnish or stain, qualities of impor- 
tance to women m then kitchen 
equipment. The variety of forms in 
which these materials are available 
is another element in helping them 
to meet these premium require- 
ments. 

4. A premium must be worth- 
while and useful; the product leans 
on the premium, not the premium 
on the product. The numbers of 
plastics items that began their 
careers as premiums and are now 
standard retail merchandise prove 
the worth of these materials. 

It would be hard to find a more 
useful, yet attractive piece than the 
Wheaties bowls. Being made of 
urea, they are less subject to break- 
age than chma dishes; yet at the 
same time they are just as functional 
and colorful as bowls of any other 
material. Thus the use of plastics 
has added extra qualities while re- 
taining all the traditional “musts” of 
tableware. 

5 Exclusiveness is important. For 
real stimulus in a premium offer, 
the product should not be available 
anywhere else and, for at least six 
months after the offer is cancelled, 
should not be offered at retail at 
less than twice the “price” that peo- 
ple paid for it when it was a pre- 
mium. 

Proper management and an origi- 
nal designer are prerequisites to the 
fulfillment of this fifth premium 
qualification — points that can. be 
worked out as well for plastics as 
for other materials. It is even pos- 
sible that the formability of plastics 
gives them a slight edge here, since 
designers are less restricted than 
they are with many other materials. 


6 A premium should, if possible, 
tie m with a fad oi outstanding news 
event. The recent “Freedom-Sword 
Pin” premium, issued by Duane 
Jones, is an example. It was a minia- 
ture replica of the sword presented 
to General Eisenhower by the Lord 
Mayor of London, and it immediately 
caught women’s fancies. 

In meeting this sixth condition, 
fabricated plastics items have a dis- 
tinct edge in that they can be put 
into production with a minimum of 
delay. To date most plastics premi- 
ums — and advertising specialties too 
— have been molded pieces. Fabri- 
cated parts should, however, play 
an increasingly important role due 
to the development of automatic 
machinery, improved techniques of 
fabricating, and the availability of 
new materials. 

IDEAL M AT E R I A LS — From the fore- 
going six premium qualifications, 
it would seem that plastics are ideal 
materials for this field, particularly 
m view of these materials’ adapta- 
bility to mass production. Further- 
more, they can be processed at a 
price which will not throw the ad- 
vertising budget out of balance. 

This low cost also has its dangers 
for plastics, and it is essential that 
premium buyers realize that. “Can 
we make it cheaper of plastics?” is 
no sound criterion on which to base 
a decision. The slogan should be: 
“Can we make it better of plas- 
tics?” If a premium is to be worthy 
of the product linked with it, it will 
cost more in any material than a 
mere expendable gimcrack. A pre- 
mium properly made of the right 
material need not be out of the 
question as far as cost goes. Post- 
war premiums have proved that, as 
did also a survey of premiums and 
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A plastics container for a household 
cleaner. Production topped 3,000,000 


premium plans for 1940 conducted 
by Printers’ Ink Monthly. In this 
last big year before the outbreak 
of war, the highest price to a cus- 
tomer for a premium was found to 
be 65 cents, plus a Kinso wrapper, 
for a three- quart saucepan. There 
were a few offers involving the 
sending of 50 cents m cash, many at 
25 cents, a few at 15 cents. But most 
of the premiums went for 10 cents 
in cash. 

While many of the qualities that 
are desirable in premiums are to be 
found in advertising specialties or 
“give aways,” the emphasis is differ- 
ent. The cardinal features of a suc- 
cessful item in this category are 
light weight and a surface which 
takes a good imprint. The first is 
essential if costs of shipping and 
handling are to be kept down; the 
second in order that the name and 
address of the donor, and sometimes 
a sales message, can be permanent- 
ly affixed to the item. 

The big market is for office sup- 
plies, for premiums that can be used 
by business men, preferably at their 
desks, where purchasing decisions 
are made. But there is now a grow- 
ing market for items with appeal 
to housewives, as well as an ex- 
panding children’s market. 

Advertising specialties must be 
clever enough in design to make an 
impression on the prospect. In most 
cases, this means that they must be 
designed especially for this field — 
not as an afterthought to the re-sale 
market. Ninety-five percent of the 
millions of dollars’ worth of mer- 
chandise used in the advertising 
specialty field is manufactured sole- 
ly for this purpose. 

This field is wide open for new 
merchandise. Plastics molders are 
currently far behind orders on pre- 
war-designed items. The business is 
starving for goods and for clever 
ideas. 

Thermoplastics hold the big inter- 
est in this field but many items 
made of urea and phenolic com- 
pounds and vinyl sheet are also 


used Puces to the jobfoeis range 
from two cents to two dollars a 
piece. Here is a list of advertising 
novelties found acceptable at all 
times: 

Letter openers, thermometers, six- 
inch ruleis, drink swrzzlers, memo- 
pad holders, strong thimbles, desk 
calendars, pocket combs, desk mag- 
nifiers, key-chain gadgets, match- 
book cases, mechanical pencils, 
blotter covers, ash trays, long -drink 
spoons, and dunk coasters. 

Lack of materials and mold mak- 
ing facilities aie presently delaying 
the development of new plastics 
premiums and advertising special- 
ties But this is a tempoiary matter 
which should be ironed out by the 
time goods are in free enough sup- 
ply to warrant once more the use 
of these sales aids. In the meantime, 
plans are being perfected so that, 
once the way is opened, plastics will 
be ready to help m the big push 

Hf> HP HP 

PLASTICS PUMP * 

Safely Handies Many 

Types of Solvents 

The ability of certain plastics ma- 
terials to withstand the effects of 
acids has been put to good account 
m a new suction pump produced by 
the Alden Speare’s Sons Company. 
Except for two metal parts, the unit 
is entirely fabricated of Saran. The 
pump attaches to acid carboys and 
thus eliminates the juggling of cai- 
boys and the splastung of liquids 
Bulk perfumes, flavoring extracts, 
syrups, and so on, can also be trans- 
ferred with this pump, because of 



Acids won't 1 affect this pump 


the materials’ i esistance to alcohols, 
oils, water, and acids 

CABLE STRAP 
Holds Firmly , Allows 
Air Circulation 

The. job of binding together mul- 
tiple cable lines very often is a 
difficult one If the holding strap is 
not tight, the cables can slip back 
and foith, quickly cutting the outer 
protective coverings And the re- 
sult is much the same if the binding 
is too tight Now The Railroad Ac- 
cessories Corporation offers a 



Plastics-block cable strap 


“beaded” strap as an answer to these 
troubles. This binding is an as- 
sembly of small compression-molded 
plastics blocks which are strung to- 
gether on pliable wire. A special 
metal hook simplifies the union of 
the two ends. Using this strap, the 
cables can be pulled tightly together 
without danger of abrasion. 


LETTERS AMD MASKS 

Made of Plastics 

To Aid Artists 

Artists and layout men will be 
aided by two new shortcuts based 
upon the success enjoyed by the 
cellulose acetate films used for mili- 
tary maps and documents during the 
war. Both developments, as an- 
nounced by Arthur Brown and 
Brothers consist of thin flexible 
Lumarith sheets coated on one side 
with a special pressure-sensitive 
adhesive and laminated, fo» protec- 
tion, to thin opaque paper. 

One product, the E-Z Fnsket, is 
used to mask off the sections of a 
photograph that an artist does not 
want touched by the airbrush spray. 
The cellulose film is easily cut to 
the desired shape and is then peeled 
fiom the paper backing and placed 
over the art work. When the job 
is finished the film can readily be 
pulled from the copy, leaving no 
residue of adhesive. 

Presto-Type, the second new use 
of Lumarith film, is printed with a 
quantity of black or white charac- 
ters in any of 18 popular type styles 
With this material a layout man can 
set his own type for headings in ad- 
vertising and editorial layouts. The 
user cuts out the desired letters 
from the transparent film and places 
them in the final position* on the 
copy where it remains because of 
the special adhesive on the back. 
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Rust Not — Want Not 


* LOOKING AHEAD * 

Costs of metals will increase as rich 
resources approach exhaustion. . . 
Rust prevention can conserve huge 
quantities of needed materials. . . 
Corrosion cause can be eliminated by 
use of inhibitors. . . Process is particu- 
larly adaptable to dosed circulation 
systems. . . Metal life can be pro- 
longed and operating efficiency im- 
proved. . . Other methods. 


O ur bill for rust and corrosion 
is almost equal to the value of 
our total metal production. The 
difference between the two repre- 
sents new construction as compared 
with replacement This huge bill for 
corrosion losses may not disturb 
you, because your part of it is so 
small; but if it doesn’t yet, it will. 

If the demands of war have proved 
anything, they have shown that our 
mineral resources are decidedly 
finite in extent and that already we 
are approaching limits. We still have 
plenty of most of the minerals that 
are important to us, but every in- 
dication pomts to eventual exhaus- 
tion of many and severe depletion 
of others. We shall be soon forced 
to perfect methods of using lower 
grade ores; they will yield higher 
priced metals. Thus, whether we 
realize it or not, the problems of 
suppressing rust and corrosion press 
for solution now and must be solved 
to relieve the mounting strain on our 
mineral deposits. 

Several important advances m 
corrosion prevention have been 
forced by war. Not the least impor- 
tant of these is the wider recogni- 
tion and use of inhibitors — sub- 
stances which, added to water in 
extremely small concentrations, 
profoundly affect its corrosion char- 

Right: Corrosion tests using tap wa- 
ter, and tap water plus inhibitors, 
to determine effects on iron and com- 
binations of iron and other metals 
as labeled. Photograph was taken 
after six months at room temperature 
Bottom row of containers hold plain 
tap water. To containers in second 
row had been added sodium chromate; 
to ones in top row, sodium bichromate 


Of the Various Methods of Protection Against the Ravages of Corrosion, 
Inhibitive Treatment Offers Simplicity and Wide Applicability. Corrosion 
Control Now More Necessary Than Ever as Metals Supplies Dwindle 

By D. H KILLEFFER 

Chemical Engineer 
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acierisacs. wnne agents oi tins type 
have long been known, and used, 
the present situation and the im- 
mediate prospect lend particular im- 
portance to them. 

Most important m the class of in- 
hibitors are silicates, chromates, 
and phosphates. When any of these 
is added to water m tiny concen- 
tration, it exerts a powerful influence 
on what happens to metals immersed 
in the water Corrosion is prevented, 
stopped, or materially reduced For- 
tunately enough, these agents pro- 
tect, to useful but variable degrees, 
all of the common metals ordinarily 
subject to more or less severe cor- 
rosion. That fact became especially 
important during the war years 
when other protective means — al- 
loying, plating, and painting — were 
restricted by lack of required mate- 
rials. Furthermore, the simplicity 
and wide applicability of mhibitive 
treatment make it particularly in- 
teresting and valuable. 

ELECTROLYTIC ACTION — Basic 
among causes of corrosion are elec- 
trolytic differences between parts of 
a system made up of metal and wa- 
ter. The metal itself may have areas 
exposed to the water which differ 
from each other in composition or 
in previous treatment. Tiny and 
otherwise negligible variations may 
be great enough to set up minute 
differences of electrolytic potential 
between them when immersed in 
water. This may easily happen even 
on a single piece of sheet metal. If 
no variation occurs in its composi- 
tion, so slight a cause as a blow by a 
hammer or a bend or other deforma- 
tion may be sufficient to set up a 
corrosion-promoting potential dif- 
ference. Because the tiny forces in- 
volved contmue to act over long 
periods of time — years and not just 
minutes — the forces themselves and 
the effects produced per unit of time 
need not be great to work grave 
havoc ultimately. If two quite dis- 
similar metals such as iron and cop- 
per are in contact, the effect may be 
greatly magnified. 

A second and only slightly less 
important cause of corrosion lies in 
the creation of electrolytic potential 
by differences of concentration of 
substances dissolved in the water. 
Oxygen, for instance, is only spar- 
ingly soluble in water, but becomes 
so concentrated at the surface of 
water as to set up severe corrosion 
at this point on a piece of steel part- 
ly immersed. This pronounced effect 
occurs in milder form wherever an 
opportunity exists for variations in 
concentration of dissolved substances 
to come In contact with submerged 
metaL 

The effect in either of these cases 
162 


is to create what amounts to an 
electnc battery. This results m dis- 
solving metal anodic areas and 
thereby causing corrosion and ulti- 
mate failure of the metal part. Ex- 
perts m corrosion carry this ex- 
planation considerably farther, but 
it suffices to look upon corrosion of 
submerged or wetted metal as oc- 
curring in a miniature of an electric 
battery where the two plates may 
actually be different parts of the 
same metal surface 

KEEP WATER AWAY — Obviously 
the most satisfactory way to protect 
metal under such circumstances is 
to prevent its contact with the water 
— the electrolyte. Plating and paint- 
ing are the obvious methods of ap- 
plying such protection but neithei 
can be universally employed. It is 
impractical, for instance, to plate or 
paint the surfaces of the water chan- 
nels in the castings of internal com- 
bustion engines or m the restricted 
water passages in radiators of auto- 


mobiles Alloying, too, for the pur- 
pose of minimizing potential differ- 
ences is ordinarily impractical in 
these items. However, the cooling 
water of such systems is used over 
and over by recirculation. That is 
ideal for mhibitive protection and 
the addition of tiny amounts of in- 
hibiting substances practically pre- 
vents corrosion in ihe system m 
spite of the fact that several metals 
— non, brass, solder, and so on — are 
usually present 

Numerous substances have been 
successfully employed as inhibitors 
— so many, in fact, that mere nam- 
ing of them would unduly lengthen 
and complicate this discussion. 
Many organic substances — tannin, 
numeious amino compounds, and 
certain of the phenols among them 
— possess inhibitive properties Sev- 
eral classes of inorganic compounds, 
notably chromates, silicates, and cer- 
tain of the phosphates, are similarly 
effective and are generally ap- 
plicable in concentrations so small 



Corrosion tests on zinc and combinations of zinc with other metals. Conditions 
and inhibitors used ore the same as in the tests on iron, shown on page 161 
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All lllustiations with this aiticle corniest 

Above Corrosion tests on iron panels submerged in (from left 
to right) tap water and, respectively, 62 5, 125, and 250 parts 
per million of sodium chromate. The test jars in the illustration at 
the right show cathodic protection of iron panels in contact 
with zinc anodes Inhibitor used was the same, and in the same 


Mutual Chemical Company of Amenca 

respective concentrations, as in the illustration at the left 
Note that cathodic protection due to the zinc was insufficient 
to prevent corrosion of the first panel but that 62.5 parts per 
million of chromate produced almost perfect inhibition Tests 
were conducted at room temperature over a period of two years 


that any othei effect they might 
have is quite negligible. 

These con osion-mhibiting sub- 
stances apparently act by forming 
protective coatings which consist of 
compounds produced from initially 
dissolved traces of the metal. For 
example, a piece of clean iron or 
steel immersed m a dilute, neutral 
solution of sodium chromate (25 to 
250 parts per million) is quickly 
covered by an extremely thin film 
of what may be considered an iron 
chromate. This film seems to be 
continuous and self healing m solu- 
tions of chromate. It is also msula- 
tive even in extremely thin layers 
and effectively prevents the flow of 
electric current, essential to corro- 
sion, to and through the solution. 

The mechanism of the protective 
action seems reasonably clear: for- 
mation of an insulating and protect- 
ing layer over the endangered area 
by precipitation on it of an insoluble 
compound of the metal itself. Such 
an explanation serves admirably 
for ferrous metals protected by 
chromates, silicates, and glassy 
meta-phosphates. The needed con- 
centrations of any of these are so 
small as to be negligible for most 
industrial purposes, being con- 
veniently expressed in parts per 
million rather than as percentages 

CLOSED SYSTEMS— The type of 
corrosion which lends itself best to 
mhibitive protection is that en- 
countered m stationary or recircu- 
lated water systems. Examples are: 
cooling systems for internal com- 
bustion engines; refrigerating brine 
systems; hot-water heating systems; 
air washers of air conditionmg sys- 
tems; boilers of heating systems; 
and similar installations. In any of 
these the life of the metal involved 
can be prolonged many fold and the 
operatmg efficiency of the system 
greatly improved by avoiding the 
formation of rust and other corro- 
sion products on heat transfer sur- 
faces. 


The pi otection imparted by m- 
hibitois has also been provided by 
so handling the composition of the 
water as to create a thin, controlled 
film of calcium carbonate scale over 
the fen ous metal surface. Under 
careful control a crystalline, msu-* 
latmg film of this scale-forming 
compound can be maintained in 
pipmg systems, for instance, to sup- 
press corrosion effectively. 

The increasing use of the light 
metals, aluminum and magnesium, 
emphasizes greater need than ever 
before for such protective measures 
wherever these metals are immersed 
m water or aqueous solutions. Alu- 
minum readily forms protective 
anodic coatings of aluminum oxide, 
as do some of the alloys of mag- 
nesium and the pure metal itself 
when pioperly treated. Both possess, 
however, properties quite different 
from those of iron and the more 
familiar structural metals and re- 
quire suitable modification of meth- 
ods of treatment. 

Magnesium is so easily corroded 
m the pure state that it has found 
important use m the “sacrificial” 
protection of pipelmes buried in 
moist corrosive soil. For this pur- 
pose, pigs of pure magnesium are 
buried close to oil pipelines and con- 
nected to them by heavy electric 
conductors. Under these circum- 
stances, the magnesium becomes the 
anode of an electrolytic system m 
which the iron of the pipeline is 
protected as the cathode. Varying 
the composition of the magnesium 
ingots permits selection of the most 
efficient alloy to give adequate pro- 
tection with minimum consumption 
of metal. 

ONE OF MANY— This by no means 
exhausts the subject of corrosion 
prevention. It simply points out the 
importance of one phase of the at- 
tack on a universal problem. The 
return of alloying and plating ele- 
ments, now demobilized; improve- 
ments in protective coatings, both 


temporary and permanent; and new 
techniques involving dehydrating 
the air around metal objects in 
storage are all contributmg impor- 
tantly to reducing corrosion and its 
drain on our metal resources. But 
all effective efforts in this direction 
are useful. Before it is too late, all 
industry must adopt the slogan: 
“Rust not — want not.” 

$ ® ® 

ARSENIC HAZARDS 
Reduced by War-Gas 
Antidote 

British scientists are reported to 
have developed a compound effec- 
tive against Lewisite, most dreaded 
of all the war gases. Fortunately 
unneeded during the war, this 
compound, 2,3- dimer captopropanol, 
called BAL, — British Anti-Lewisite 
— is expected to be valuable in the 
treatment of civilian arsenical 
poisoning occasionally encountered 
among trades employing arsenic 
compounds 

NEW ELEMENTS 

Possess Atomic 

Numbers 95 and 96 

Atomic fission and atomic bombs 
have resulted, among other things, 
in the discovery of four new ele- 
ments having atomic weights and 
atomic numbers greater than those 
of uranium, long considered the 
probable end of the chemists’ 
periodic system of elements. Nep- 
tunium and plutonium played im- 
portant parts in the atomic energy 
operation. Two other elements have 
now been discovered which follow 
neptunium and plutonium in the 
expected sequence. They have not 
yet been named. The latest discov- 
eries possess atomic numbers 95 
and 96, following uranium as 92, 
neptunium, 93, and plutonium, 94. 
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AVIATION 


Research For ~ower 


j"® light at sonic 01 supei some 
1 speeds points with new empha- 
sis to the need foi laboi atones for 
fundamental aeionautical research. 
Paper and pencil and slide- rules, 
coupled with actual flight test can, 
respectively, pave the way for, and 
prove, technical advances. But 
fundamental research calls for high- 
speed wind tunnels; for wind tun- 
nels that can simulate the conditions 
present at extieme altitudes; and 
for extensive precision equipment. 

Outstanding among the aircraft 
engine reseai ch facilities of this type 
is the new Cleveland Aircraft Engine 
Laboratory operated by the National 
Advisory Committee for Aero- 
nautics, of which Dr. G. W. Lewis 
is the able director. Whereas other 
NACA laboratories are largely spe- 
cialized in aerodynamic research, the 
$24,000,000 Cleveland Laboratory 
devotes 15 large buildings — the 
Engine Research Building alone 
comprises five and one half acres 
of floor space — to all the elements of 
the power plant; the engine itself 
and its many accessories. 

The Altitude Wind Tunnel, of 
particular interest even in this 
wealth of equipment, is probably 
the only one of its kind in the 
world. Here, expensive, difficult, and 
sometimes inaccurate flight testing 
is supplanted by operation of com- 
plete aircraft propulsion installations 
under precise temperature, humid- 
ity, and pressure conditions such as 
would be found at 30,000 feet. More- 
over, pressure conditions up to 50,- 
000 feet can be simulated, and when 
the full 50,000 horsepower available 
to the tunnel is employed, air speeds 
as high as 500 miles per hour may 
be obtained. Temperature controls 
for the tunnel require the world’s 
largest refrigeration plant with a 
capacity equivalent to 20,000,000 
pounds of ice daily. 

TURBINE RESEARCH— But interest- 
ing as the tunnel is in itself, the 
projects tested in it are of even 
greater interest. Considerable work 
is being done on gas turbines and 
“compound engines” of various 
types. Gas turbine driven propellers 


Aircraft Engines, Turbines, and Jets do not "Just Grow" Painstaking 
Research must Precede even Minor Advances, and Tomorrow's Supersonic 
Speeds Require Experimental Laboratories Undreamed of Yesterday 
The NACA Engine Laboratory at Cleveland Meets these Needs 


By ALEXANDER KLEMIN 

Aeionautical Consultant; Research Associate, 

Daniel Guggenheim School ol Aeronautics, New York University 


• LOOKING AHEAD • 

Economical 500-mile-per-hour trans- 
ports a possibility within the next 
five years. . . Gas turbine plus con- 
ventional engine combination points 
way toward increased payload. . . 
Athodyd engines offer possibilities of 
supersonic plane speeds, . . Icing of 
plane parts still being studied. 


— described by some authorities as 
making economical 500-mile-per- 
hour transports a possibility within 
the next five years — are being 
tested and compared with “com- 
pound engines.” The latter term is 
applied to a reciprocating engine 
combined with an exhaust -driven 
gas turbine which is geared to the 
engine crankshaft. Further reports 
describe “blow- down” turbines that 
incorporate Siamese exhaust stack 
arrangements through which gases 
are fed to separate turbine nozzles 
from each engine cylinder. 

The following results are an ex- 
cellent illustration of the valuable 
data obtainable through experi- 
ments in the altitude wind-tunnel. 
The engine used m each of the three 
combinations was a conventional 
Pratt and Whitney reciprocating de- 
sign of the radial type and with 2800 
cubic inches piston displacement. 
The three combinations tested were: 
the engine with a standard turbo- 
supercharger; the engine with a 
steady-flow exhaust-gas turbine 
geared to the crankshaft; and the 
engine with a “blow-down” turbine 
and steady-flow turbine in series. 
Fuel consumptions for the three 
combinations were: .41, .34, and .30 
pounds per brake horsepower hour 
respectively. While the importance 
of these fuel consumption differen- 
tials may not be apparent when 


viewed alone, they loom surprising- 
ly laige when viewed in terms ol 
payload. If, for example, the .11 
pounds per brake horsepower hour 
differential between the turbo- 
super charger and the “blow-down” 
plus steady flow turbine combina- 
tion could be maintained under 
(light conditions, the slight margin 
of fuel saved would amount to ap- 
proximately 25 more passengers or 
5000 pounds of cargo on a 10 hour 
flight. This is based on a four- engine 
plane and an estimated passenger- 
plus-baggage weight of 200 pounds. 

Another important altitude tunnel 
project is concerned with increasing 
the thrust of turbo-jet engines dur- 
ing take-off and climb. The low 
thrust, charactenstic of jets under 
slow-speed conditions, has been 
augmented in wind-tunnel tests in 
three ways: water-alcohol injection 
m combination with an adjustable 
tail-pipe nozzle; combustion m the 
tail pipe; and an auxiliai y combus- 
tion chamber and nozzle plus water- 
alcohol injection. Flight tests have 
confirmed wind-tunnel findings of 
increased thrust and shortened take- 
off runs. 

Gas-turbine and turbo-jet in- 
vestigations at the Cleveland lab- 
oratory are not, however, confined 
to overall measurements of thrust 
and propulsive efficiency. The most 
minute operating parts in turbine 
engines must function unfailingly, 
usually under conditions of extreme 
heat, pressure, and speed. Typical 
of the research efforts concerned 
with elements rather than entire 
units, are the programs aimed at 
improving the design of turbine 
blades and compressor impellers. 
Maximum turbine efficiency, from 
the thermodynamic standpoint, re- 
quires high initial temperatures for 
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the incoming gases. But this desir- 
able factor must be weighed against 
the ability of the metal turbine 
wheels to withstand the high gas 
velocities, temperatures, and rota- 
tional speeds involved. Ordinary 
metals would be short-lived m such 
an application. Present metals stand 
up amazingly well when the severity 
of the service is consideied But the 
road to the ultimate m turbine ef- 
ficiency and blade life is now being 
scouted at Cleveland with laboratory 


equipment designed to simulate ac- 
tual operating conditions. By rotat- 
ing the wheels under intense heat 
and pressure, while engineers make 
close observation of the tempera- 
tures and other variables, design 
features effecting power output and 
blade life may be accurately evalu- 
ated and analyzed. 

Similar testing is carried out on 
the impeller unit of the compressor 
— needed to compress the fuel-air 
mixture before burning — to insure 
that the impellers have the required 
strength at high rotational speeds. 
Frequently the impellers are tested 
to the point of destruction by rotat- 
ing them so fast that they burst 
apart. 

ATHODYDS — Turning from prob- 
lems involving reciprocating engines 
and turbines to the pure ram-jet 
or athodyd engine, entirely new 
methods of research become neces- 
sary. Although it appears that this 
type of engine alone can bring planes 
mto the supersonic speed range, 
singular research difficulties are en- 
countered, These difficulties hinge 
on the vast amounts of outside air 
required for athodyd combustion 
and the extreme speeds at which 


this air must be handled Under 
such circumstances, the air-flow 
patterns differ considerably from 
those obtamed at normal speeds 
Consequently, it was necessary to 
construct a “supersonic-propulsion- 
research” wind tunnel. An mtegral 
part of the altitude tunnel, the 
supersonic tunnel uses the former’s 
air conditioning equipment and ex- 
haust system but provides wind 
velocities equivalent to 2000 miles 
per hour, or well into the super- 
sonic range. The supersonic tunnel 
has a cross section of only two and 
one quarter square feet — explaining 
m part the high velocities obtamed 
— and provides a means of mounting 
the model so that all aerodynamic 
forces as well as thrust may be 
measured. 

The athodyd tested at Cleveland 
consists of a long tube with interior 
passages carefully shaped to take 
maximum advantage of the ram ac- 
tion of the fuel- air inlets, and an 
electrical source of heat to ignite the 
fuel At low Mach numbers — the 
ratio of the air speed to the speed of 
sound — the athodyd’s fuel consump- 
tion is prohibitively high. But when 
the Mach number is two — the 
speed of the air twice the speed of 


regions of compressibility shock 
Further investigations are then car- 
ried out to find means of avoiding 
these shocks by appropriate aero- 
dynamic changes. 

FLIGHT TEST — Ultimately, power 
plant installations must be tested m 
flight, and the first flight always in- 
volves certain critical factors. In 
particular, it is most important that 
the engine be adequately cooled. 
Accordingly, the Cleveland Labora- 
tory has devised a portable blower 
capable of producing a 250 mile- 
per-hour blast for test cooling prior 
to take-off. This portable blower 
helps reduce any element of doubt 
that might exist as to engine cooling 
Modern aircraft research equip- 
ment is too complex for flight ob- 
servation by one or two men, no 
matter how skilled and efficient. 
Personal observers are replaced as 
much as possible by automatic re- 
cording devices and on a single 
flight of a B-24 bomber with experi- 
mental equipment, 10,000 readings 
can be obtained and recorded 
Nevertheless, well protected re- 
search workers, complete with 
heated suit and oxygen mask, are 
still needed to observe and operate 
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the many instruments and xecoid- 
ing devices connected to various 
parts of the airplane or power plant 

The trend of modern airplane op- 
eration indicates future all-weathei 
operation, immune to wind, fog, and 
ice. Wind no longer stops an air- 
plane, and its effects will be less 
and less as cruising speeds go up 
Fog will be met, it is now hoped, 
by radar and other blind flying de- 
vices. But ice formation, in spite of 
de-icer boots and exhaust-gas heat- 
ing of the leading edge of the air- 
foils, still constitutes a problem 
The NACA is therefore continuing 
and expanding its investigations of 
icing with such equipment as the 
Ice Research Tunnel. This tunnel 
consists of three sections: the first 
six feet by nine feet for studying 
engines, cowls, and wings; a larger 
12 by 15 foot section for work on 
propellers; and the largest, 26 by 
29% feet for tests on helicopter 
rotors. So far there has been no re- 
ported mstance of helicopter rotors 
icmg up, but the possibility must 
exist. Temperatures in the icing 
tunnel can be reduced to minus 60 
degrees, Fahrenheit, and the air 
speed can be raised to 400 miles per 
hour. Accurate controls of tempera- 
tures, spray drop sizes, and air 
speeds to simulate any flight condi- 
tions are obtainable. Measurement 
of the thickness of ice deposited 
in a given period of time is an im- 
portant element of research and one 
that varies greatly with meteorologi- 
cal and operational factors. 

Another project of considerable 
practical importance is directed 
towards a reduction of fuel vapor 
loss. When gasoline in airplane tanks 
or drums is subjected to the heat 
of the sun at ground level, and is 
then carried up to altitudes of 15,000 
feet or more, the fuel literally boils 
away, and the range of aircraft may 
be greatly reduced. It is reported 
that on one experimental flight of a 
B-29, vaporization loss started at 
15,000 feet, amounted to 450 gallons 
out of 8000 gallons at 25,000 feet, 
and 900 gallons at 35,000 feet — 
equivalent to a payload loss of 2% 
tons. There is a further loss due to 
foaming, which increases with rate 
of climb. In the NACA investigation 
of boiling and foaming problems, 
three remedies are under considera- 
tion. One is the use of intercoolers 
similar to those used in super- 
chargers; another is pre- cooling of 
the fuel on the ground; and the 
other is pressurization of the fuel 
so that the boiling away process is 
checked. 

Although the NACA Engine Lab- 
oratory does not actually design 
and build engines, it is charged 
with providing designers and con- 


sliuctois with fundamental mioima- 
tion of the highest value Duimg the 
war, Langley Field, Moffett Field, 
and Cleveland necessarily concen- 
trated their efforts on aiding the 
Army and Navy, or helping the air- 
plane and engine contractors work- 
ing for the Army and Navy. Now, 
part of the xesearch of the NACA 
will undoubtedly be focused on 
peace-time aviation 

® ® 

BELL JAR 

Provides Made-fo-Order "Altitude" 

for Aircraft Ignition Research 

F or testing an craft engine igni- 
tion under altitude conditions, a new 
bell jar has been developed by 
Wright Aei onautical Corporation. 
Two troubles are common to aircraft 
ignition systems: corona, a faint 
violet light indicating electrical 
leakage around ignition system parts 
which ai e under high electrical 
stress; and flashover, due to mois- 
ture, which permits energy to go to 
‘‘ground” instead of to the spark 
plug. Both ti oubles are more likely 
to occur m the thin air and low 
temperatures of high altitude. The 
bell jar, providing varying atmos- 
pheric conditions and sealed by its 
own weight on a rubber gasket at 
its base, consists of a 350-pound 
Plexiglas dome, built by Rohm and 
Haas from basic Wright designs. 

The ignition harness is mounted 
within the dome m the same posi- 
tion as in actual operation. Spark 
plugs are set into spark plug bombs, 
with the bombs set up on a spoke- 
like arrangement of nine arms 


stemming f i om a cential hub Each 
bomb carries four plugs and has a 
window for observation purposes 
To simulate the hot gases and fuel 
mixture of an actual engine, carbon 
dioxide under pressure, is supplied 
to each of the bombs. An electrical 
motor drives the magneto and dis- 
tributors and progress of the igni- 
tion cycle can be checked by a tim- 
ing disk. Pressure inside the bell jai 
is reduced very quickly by an air- 
craft vacuum pump to the equiva- 
lent of a 65,000-foot altitude, while 
a special refrigerating system and 
an electric heater give rapid and 
powerful temperature control. The 
bell jar has proved invaluable m 
ignition research, and enables data 
to be obtained in a few hours m 
the laboratory which could other- 
wise be obtained only by hours of 
expensive test flights. 

HELICOPTER RECORDS 
Prove Design Progress as 
Well as Aircraft's Abilities 

New helicopter records were re- 
cently established when a Sikorsky 
R-5, flown light, reached an altitude 
of 21,000 feet. With 16 people seated 
on benches secured to the landing 
gear, and one extra passenger in- 
side the cabin — a total load of about 
27000 pounds — the rotary- winged 
craft hovered 10 or 15 feet off the 
ground. Top speed — light— with a 
450 -horsepower Wasp engine and an 
estimated gross weight of over 4000 
pounds, was recorded as 114.6 miles 
per hour. This compares with a 76 
miles per hour record speed set by 
a Focke helicopter only seven years 
ago. 


, TACHOMETER 
/ALTIMETER 



Simulation of many high-altitude ignition variables requires complex c 
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PETROLEUM 


Conducted by E. F. LINDSLEY 


'Alloyed' Oils 

No Longer Dependent on any Particular Crudes for Top Quality Engine 
Oils, Lubricant Manufacturers Can Now Refine Severely, then Build Oils 
to Specific Jobs. Chemical Additives are the Answer 


By A BRUCE BOEHM 

Assistant Manager, Paraflow Sales Division, Stanco Distributes 
Incorporated (Subsidiary, Standard Oil Company, New Jeisey) 


H igher speeds, higher loads, 
higher pressures, higher tem- 
peratures, leaner fuel-air ratios, and 
thermally- cracked fuels all tend to 
cause oil deterioration in modern 
engines. These increasingly severe 
conditions occur in both Diesel and 
gasoline engines. And they call for 
new oils — oils that are resistant to 
deterioration m the crankcase — and 



Oil filter after 300 hours operation 
on good motor oil without detergent 


that lubricate without breaking 
down on the flame-bathed pistons, 
cylinders, and valves. 

Stuck piston rings have been the 
nightmare of operators of high- 
speed Diesel and heavy-duty gaso- 
line engmes. Even the best oils have, 
at times, been unable to prevent 
deposits in the ring zone and forma- 
tion of “varnish” on the piston skirts 


• LOOKING AHEAD # 

Lubricating oils far gasoline and 
Diesel engines can now be "tailor- 
made" for specific purposes. . . New 
lubricants can keep engines clean, 
prevent formation of gum and var- 
nish, and be made with controlled 
viscosity. . . All of which points toward 
greater economy for commercial fleet 
operators — and even for the individ- 
ual motorist. . . Less wear on engine 
parts and reduced corrosion will mean 
reduced maintenance costs. 


and other parts of the engine. Alloy 
bearings Jmve suffered from corro- 
sion brought about by severely oxi- 
dized oil. Sludge deposits have 
formed in the valve chambers, 
crankcase, and elsewhere to give 
harmful, dirty, engine conditions. 
All this meant expense to the engine 
operator — expense for maintenance, 
repair, and for idle equipment. 

Not all users of motor oil, of 
course, had these worries. For- 
tunately, such troubles have gen- 
erally been confined to engines m 
heavy duty service. But as engine 
development continues, more and 
more equipment is coming within 
this rather broad “heavy duty” 
classification. 

Petroleum refiners, aware of the 
new demands thus brought about, 
have directed a tremendous amount 
of research towards the develop- 
ment of oils that will solve the most 
severe lubrication problems. Such 
oils, to meet the service require- 
ments, must be able to improve 
engine cleanliness substantially, 
provide really trouble-free lubrica- 
tion of pistons and rings, and mini- 
mize any excessive wear that may 
be experienced under heavy-duty 
conditions. Moreover, these oils must 


be non-corrosive with respect to 
bearing alloys, and must remain 
so under the most severe use. 

Just as the steel industry turns to 
alloy steels for tough jobs, so has 
the petroleum industry turned to 
what might be thought of as “al- 
loyed” oils. 

ADDITIVES — To make heavy-duty 
oils, special substances are added to 
well-refined petroleum oils These 
substances, often complex chemical 
compounds, and generally used m 
relatively small proportions, are 
known as “additives.” Additives 
have been defined as chemical com- 
pounds not normally present in a 
refined oil, which give certain prop- 
erties not possessed by the oil, or 



Remarkably clean, this oil filter was 
operated 300 hours on detergent oil 
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Photographs courtesy Standard Oil Company (New Jersey) 

Piston ring grooves respond well to detergents — 300 hour runs on (left) detergent, and (right) non-detergent oils 


improve on properties already pos- 
sessed by the oil Various classifica- 
tions of additives have been made. 
From the standpoint of engine 
cleanliness, the most important 
classes are detergents or dispersing 
agents, anti- oxidants, and anti- 
foammg agents. Besides these, there 
are oiliness or extreme pressure 
agents, pour depressants, and vis- 
cosity controllers 
Adding modifying agents to petro- 
leum oils is not in itself new. “Com- 
pounded” oils, dating from the early 
days of petroleum, are related to 
oils containing additives. Perhaps 
one of the first motor oil additives, 
in the modern sense, was Paraflow, 
a synthetic- wax-naphthaline com- 
pound which altered the way in 
which wax crystallized in lubri - 
eating oil on chilling. With it, oil re- 
mained fluid far below its normal 
solidification temperature or “pour 
point.” Detergency and other fea- 
tures of modern heavy-duty oils 
were not, however, considered at 
that time. 

DETERGENTS — The function of de- 
tergents is to maintain an engine 
in a clean condition in spite of such 
contaminants as soot collected in 
the crankcase oil from combustion 
chamber blow -by, oil partially 
burned to carbonaceous material, 
and other oxidation products. These 
contaminants, in the absence of a 
detergent, would gradually accu- 
mulate as troublesome carbon, 
sludge, or varnish deposits on engine 
parts. With a detergent, they remain 
dispersed in the oil, or else deposit 
as a harmless, fluffy sediment. In 
the case of an engine already fouled 
by operation with a non-detergent 
oil, a detergent should help to clean 
the engine. 

Some oils possess natural de- 
tergent properties to a greater ex- 
tent than others. Early in the de- 
velopment of additives, only the 


naphthenic type of oils — those pos- 
sessing relatively high detergency — 
could be improved by added 
detergents. Newer detergents, how- 
ever, are effective in all types of 
lubricating oils, making it possible 
to take advantage of any desired 
characteristics inherent in lubricat- 
ing oils from different crudes. 

One of the most important prop- 
erties of a detergent or dispersing 
agent is the ability to hold finely 
divided solid particles dispersed 
throughout the oil. Mechanically, 
the result is similar to the action 
of soapy water. Soap in water 
lowers the inter -facial tension be- 
tween water and dirt particles This 
allows wetting of the insoluble par- 
ticles so they may be held dispersed 
in the water. In a like manner, de- 
tergents enable oil to wet and hold 
in dispersion the particles of im- 
purities that find their way into the 
crankcase. In an engine, dispersing 
agents hinder the settling of sooty 
material or carbon particles; they 
hold them in the oil where they 
can be drained out, and thus prevent 
their retention in the engine. 

To be satisfactory as an oil de- 
tergent, a substance must not impair 
lubrication. Equally important, it 
must have a high boiling point, 
otherwise it will evaporate so fast 
as to become ineffective at engine 
operating temperatures. For ex- 
ample, a detergent that evaporated 
readily at 300 degrees, Fahrenheit, 
would not adequately wash hot 
engine parts and inhibit formation 
of varnish. High boiling points to- 
gether with high solvency charac- 
teristics are prime requirements for 
detergents. On the other hand, the 
solvency characteristics of an effec- 
tive detergent for lubricating oil 
must not be such that it will remove 
the lubricant from metal surfaces 

The chemical constitution of ad- 
ditives gives little indication of their 
action. Detergents or dispersants in- 


clude chemical compounds of almost 
every type, although some of the 
more effective appear to be metallic 
derivatives of organic compounds, 
often with sulfur somewhere in the 
molecule. Among substances pat- 
ented for use as detergents have 
been organo -metallic and other 
metal compounds, metal phenolates, 
acids, esters, various condensation 
products, and others. 

To satisfy the dual requirement 
of solubility m oil plus high boiling 
points, detergents are generally high 
molecular weight compounds. Metal 
components of the molecules that 
have been suggested include alu- 
minum, barium, calcium, cobalt, and 
magnesium. Barium compounds of 
alkylated phenols, sometimes fur- 
ther converted to sulfides, are 
among patented detergent additives 

ANTI -OXIDANTS — Oxidation of 
lubricating oils causes the formation 
of varnish on pistons, sludge, de- 
posits of various sorts, and organic 
acids corrosive to bearing metals. 
High resistance to oxidation is, 
therefore, one of the most important 
characteristics of an oil. Indeed, 
much of the need for detergents and 
dispersing agents comes from the 
undesirable products of oil oxida- 
tion. And where an oil is highly re- 
fined to reduce the formation of 
these products, corrosive acids may 
develop m the oil in service. The 
purpose of anti- oxidants is to in- 
hibit oxidation of the oil under 
crankcase conditions. 

Anti-oxidants have long been 
studied for turbine oils and trans- 
former oils where a very long use- 
ful life is expected of the oil. Con- 
sequently, anti- oxidants represent 
the largest single field of patented 
additives. Anti-oxidants, or inhibi- 
tors, are really negative catalysts 
that prevent oxygen in the air from 
attacking the oil Chemicals sug- 
gested for this purpose include sul- 
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tur and suitur compounds ol various 
types such as sulfides, hydroxy sul- 
fides, and many others, amines and 
other nitrogen compounds, phenols, 
phosphorous compounds, organo- 
metalhc and other metallic com- 
pounds, plus many miscellaneous 
agents. 

By combining detergency, dispers- 
ing ability, and oxidation inhibition, 
‘‘inhibitor-dispersant” type motor 
oils were made that gave outstand- 
ing service dunng the war Inhibi- 
tor-dispersants can be used effec- 
tively m any type of motor oil 
whether it is more or less highly 
refined and whether it is of paraf- 
finic or naphthenic base crude They 
can increase the service and de- 
pendability of any motor oil, espe- 
cially under severe conditions. In 
short, these additives can give re- 
sults that are otherwise unobtain- 
able even with the best oil the re- 
finer can produce. 

Additives sometimes have a tend- 
ency to make oils foam when agi- 
tated with air. Factors of surface 
tension, which make the additives 
effective, also favor foaming. Foam- 
ing may be injurious through loss 
of oil or, where less severe, by re- 
ducing the crankcase oil surface 
cooling capacity, resulting m in- 
creased crankcase oil temperature. 
Although many substances have 
been tested as anti-foammg agents, 
by far the most effective are certain 
silicones of which a small fraction 
of 1 percent is sufficient to prevent 
foam formation. 

OTHER ADDITIVES — Cold weather 
starting may depend wholly upon 
the viscosity of the crankcase oil at 
the existing temperature Viscosity 
increases markedly between normal 
summer temperatures and zero de- 
grees, Fahrenheit. The extent of 
these changes m viscosity with tem- 
perature is termed Viscosity Index 
or “V. I ” The best natural lubricat- 
ing oils from paraffin base crudes 
have about 100 V. I as compared 
with much lower V. Vs for other 
types of lubricating oils, whose 
characteristics vary moie seriously 
with temperature changes. Although 
original detergent type oils were of 
low V. I , newer type additives are 
able to make good detergent oils 
from high V I lubricating oils. 
However, highly treated paraffin 
type natural lubricating oils cannot 
be made to have much over 100 V. I 
For higher V. I.’s, special additives 
are required. Among the fixst of these 
were polybutenes — thick, sticky 
substances made by polymerization 
of refinery gases. These substances, 
when dissolved in oils, raise the vis- 
cosity of the oils somewhat, but 
raise the V. I. to a much greater 


extent. Certain esters and other non- 
hydrocarbon materials are also ef- 
fective V. I. improvers 
For oilmess agents, extreme pres- 
sure agents, and pour point depres- 
sants, a large number of additives 
have been suggested Additives for 
the first two include sulfur com- 
pounds, halogen compounds, phos- 
phorous compounds, oxygen com- 
pounds, metal compounds, and 
miscellaneous substances For pour 
point depressants they include hy- 
drocarbons, halogen compounds, 
oxygen compounds, nitrogen com- 
pounds, metal compounds, and other 
materials. Crankcase oils, whether 
for high-speed automotive Diesels 
or heavy-duty gasoline engines, do 
not require extieme pressure ad- 
ditives. However, some investigators 
claim added lubrication value and 
lower wear from the use of oiliness 
additives. Pour point depressants, on 
the other hand, particularly the 
wax-paraffin hydrocarbon additives, 
have been quite generally used in 
motor oils. For the most part, in- 
dividual additives have specific 
properties, but efforts are being 
made to prepare single complicated 
compounds that might have several 
different characteristics. 

COMMERCIAL "H-D" OILS — For 
peace-time use, motor oils contain- 
ing additives have been grouped, by 
the American Petroleum Institute, 
into two classes* “Heavy-Duty Oils” 
which meet the military specifica- 
tions, as established during the war 
for all-purpose heavy-duty oils; and 
“Premium Oils” which must show 
good oxidation and bearing corro- 
sion resistance, but permit less dis- 
persant effect than called for m 
Heavy-Duty Oils. 

Use of these motor oil additives 
is another illustration of the trend 
toward making special products for 
special uses. Petroleum refiners no 
longer depend completely upon the 
gasoline existing m crude oil for the 
quantity and quality of the aviation 
gasoline they require, but through 
cracking and synthesizing they make 
additional quantities of gasoline of 
superior quality. Similarly, refiners 
no longer need depend upon the 
specific type of crude oil for the final 
quality of the lubricating oils they 
manufacture. By severe refining of 
lubricating oil stocks, the refined 
oil is completely free of any impuri- 
ties harmful to its use as a lubri- 
cant. Through additives, the quality 
of the oil is then made to excel the 
best oil that could be obtained di- 
rectly from any crude source. The 
demand for improved performance 
of motor oils has arisen from the 
new standards of performance de- 
veloped during the war and the con- 


tinuous gradual shift to engine de- 
sign and operating conditions that 
are harder on the oil Improved oil 
is coming from the petroleum indus- 
try’s new source of quality and per- 
formance — chemical additives 


® ® 

CORN EARWORM 

Stopped by Mechanical 
Injection of Oil Mixture 

Injecting a very small amount of a 
heavy, highly refined mineral oil 
combined with an insecticide into 
the silk channels of sweet corn is 
the most effective and practical 
means available for combatmg corn 
earworm, according to reports from 
the New York State Agricultural 
Experiment Station. 

“While further experimental work 
toward better control methods is m 
progress,” says Dr. L. A Carruth, 
Station entomologist, “this form of 
control of the corn earworm de- 
serves wider usage by growers in 
sections where the pest is a prob- 
lem.” 

Ordinarily, the insect is most 
troublesome on Long Island and 
other areas near New York City, 
although it may appear m serious 
numbers in other sweet- corn grow- 
ing sections of the state as well 
The pest is generally most serious 
from mid-August to the end of the 
growing season. The mineral oil 
treatment involves the individual 
treatment of each ear with a care- 
fully measured quantity of the oil- 
ms ecticide preparation about four 
days after the emergence of the 
silks. Best results have been ob- 
tained with mixtures containing 
pyrethrum, dichlorethyl ether, or 
styrene dibromide as the active in- 
gredient. Commercial oil -insecticide 
mixtures for this purpose are now 
available. 

The maximum dosage permissible 
without danger of injury to the ear 
is one -fiftieth fluid ounce, and some 
sort of mechanical applicator is re- 
quired to insure the correct dosage. 
On this basis, a gallon of the oil- 
msecticide combination should treat 
6400 ears, or more than half the 
average production of an acre of 
sweet corn. The time required de- 
pends on the operator, but it should 
be possible to treat from 1000 to 
1200 ears an hour, says Dr. Car- 
ruth. Unfortunately, this treatment 
will have no effect on the European 
corn borer nor will control meas- 
ures aimed at the com borer have 
any effect on the com earworm, 
it is explained. 
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IN OTHER FIELDS 


Plastics ec e d e P a uction 


Familiar to AH in Their Manifold Applications as Finished Products* 
Plastics Aren't so Well Known as Highly Usable Experimental Materials. 
Here* an Inventor Plans with Plastics and Develops a Meat-Saving 
Germicidal Lamp Unit. Casting Plastics Paved Way for Molded Product 

By CLARK SIMMONS 


W hen a man engaged m 
the meat-cutting equipment 
business — producing saws, cube- 
steak machines, and like items — 
combines bis energies and per- 
severance with some of the latest 
scientific developments, it is natural, 
perhaps, that the appliance he per- 
fects will have direct implications 
to the meat industry At least that's 
what happened when J L. Suter 
started working on a new unit for 
standard germicidal lamps that 
would stand up under meat-cooler 
conditions of low temperature and 
high humidity. When he finished, 
the lamp spelled lower cold-storage 
losses to meat-market operators, 
and promises wide uses in other 
places. 

The need for such an appliance 
is not, of course, new. Meat de- 
terioration from mold, shrinkage, 


and odors is an old problem Neither 
are germicidal lamps entirely new; 
it has been recognized for some time 
that ultra-violet rays will reduce 
losses during meat storage. But two 
things were new, or at least clever, 
about Mr. Suter’s development. One 
was the way he used casting plas- 
tics for experimenting on the limited 
means available to him. The other 
was the successful solving of the 
moisture and corrosion problems 
that occur when an electrical de- 
vice is placed in the atmosphere 
of a meat cooler. 

Fundamentally, the success of the 
lamp unit depended upon finding a 
suitable design and material for fix- 
tures to house the miniature trans- 
former, starter mechanism, and wir- 
ing located at each end of the stand- 
ard tube-shaped lamp. The housing 
fixture caps had to provide a maxi- 


© LOOKING AHEAD • 

Small manufacturers and experi- 
menters* and large ones too* will find 
wider usage for casting resins. . . 
Low-cost plaster molds combine with 
complete forma bility of the resins to 
allow complex shapes in otherwise 
expensive experimental parts. . . Not 
to be overlooked are the possibili- 
ties for quickly-made production jigs 
of the same casting resins. 


mum of protection against the low 
temperatures and relatively high 
humidities which Mr. Suter knew 
existed m refrigerators and meat 
show-cases. Furthermore, the fix- 
ture cap material had to lend itself 
to quick and economical production. 
Clearly, research was necessary 
When the basic design problems 
of the fixture caps had been worked 
out on paper, several sets of ex- 
perimental caps were made up from 
a casting resin, using inexpensive 
plaster- of -Paris molds. Use of this 
Durez phenolic casting resin gave a 
flexible and easily handled mate- 
rial Moreover, according to Mr. 
Suter, the economy and suitability 
of the material for small scale ex- 
periments were largely responsible 
for his ultimate success m develop- 
ing the Samlile lamp unit into a 
mass-producible aiiicle 

Changes had to be made m the 
experimental fixtures. Sometimes, 
the changes were small, and the 
excellent machinability of the 
casting resin permitted them to be 
worked m without recasting Some- 
times, problems showed up that re- 
quired starting over with new cast- 
ings for further tests But Mr. Suter 
went on; many sets of caps were cast 
and finally the last design-bugs 
were eliminated. Now, since casting 
resin was not an economical pro- 
duction material, the problem 
changed to the selection of a sub- 
stance suitable for quantity produc- 
tion runs of the fixture caps. 

Plainly, conditions indicated a 
non-hygroscopic material with first 
grade dielectric qualities. Stainless 
steel rods carrying electrical wires 
ran end to end on the lamp unit, 
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A bank of electronic bean sorters — separation is based on beans' color range 


and these had to be embedded m the 
end fixtures with a moisture-proof 
joint. Non-corrosiveness, low ther- 
mal expansion characteristics, and 
self insulation were “musts.” There- 
fore, it was decided to mold the cap 
fixtures of Durez phenohc molding 
compound which also possessed the 
desired properties 

Each cap was designed m two 
halves. Molding allowed the re- 
quired flanges to be integral and the 
assembly-hole openings did not have 
to be drilled later. Orders for steel 
molds were placed. The details, 
worked out m casting resin, were 
known to be correct. Production got 
under way, and the four molded 
pieces for the lamp unit, the results 
of so much effoit and experiment, 
are now bemg made for the Samlite 
Company by the Gngoleit Company 
On the assembly line, Mr. Suter 
once more loosed his ingenuity with 
the casting resin — this time to make 
up quick and inexpensive jigs. The 
characteristics of this material made 
it possible to cast a jig and have 
it in operation m less time than 
would be required to make up the 
drawings for a part fabricated from 
more conventional materials. 

From the standpoint of the 
butcher who uses Suter’s Samlite 
unit in his show-cases and refrig- 
erator, the hard work and experi- 
ment were something more than 
worthwhile. The ultra-violet rays 
emitted by the lamp prevent slime 
and mold from forming on the 
meats. Odors are thus eliminated 
and coolers may be operated at 
substantially higher temperatures, 
reducing both meat shrinkage and 
cooler operating expense. The unit is 
trouble-free due to its moisture- 
proof construction and resistance to 
the corrosion found in meat cooleis 
The lamp unit should find other 
applications in such places as food 
processing plants, hospitals, and 
schools; nearly anywhere, in fact, 
where a sterile atmosphere is de- 
sirable. Samlite is one of these 
“small business” developments that 
has succeeded — in the words of the 
developer and producer — “thanks to 
the co-operation of the plastics 
manufacturer and molder.” 

m ® ® 

BEAN SORTING 
Only One of Many Jobs 
Now Done Automatically 

Aided by one of the growing in- 
dustrial uses of electron tubes, the 
formerly tedious task of sorting 
beans — and other things — now be- 
comes a speedy, automatic operation. 
Equipped with a couple of photo- 


tubes for eyes and a cathode-ray 
tube for a bram, the electronic sort- 
ing machine, according to the Tube 
Division of the Radio Corpoiation 
of America, “looks” at each bean 
individually and separates the good 
ones from the bad ones much faster 
and more accurately than could hu- 
man sorters. 

Approximately 1000 of these 
“super sorters,” all manufactured by 
the Electric Sorting Machine Com- 
pany, are now sorting about one 
and one-half million pounds of food 
each day m plants from California 
to Virginia and in Canada. Each 
installation consists of at least 16 
machines. The foods include beans 
of vanous kinds, seed corn, peanuts, 
coffee, and even potatoes. 

In the sorting of beans, for ex- 
ample, acceptance or rejection of 
each one depends on the respective 
percentages of red and green light 
reflected by it. The mechanical de- 
sign of the machine provides for 
feeding the beans, one at a time, 
through an optical system consist- 
ing of an incandescent lamp, a focus- 
ing lens, two mirrors, and two photo- 
tubes. 

Light from the lamp is reflected 
by the bean through the lens to the 
first of the two mirrors. This mirror 
is what is known as a “partial” 
mirror or “50 percent” mirror. It 
reflects part of the light through a 
red color filter to the first photo- 
tube, but transmits another part of 
the light to the second mirror, which 
reflects it through a green color niter 
to the second phototube. The first 
phototube is especially sensitive to 
red light, the second to green light. 

The output of each phototube is 
amplified and fed to one of the two 
pairs of deflection plates of a ca- 
thode-ray tube. This permits one 
phototube to control the horizontal 
sweep of the electron beam in the 
cathode-ray tube, while the other 
phototube controls the vertical 


sweep of the beam The degree to 
which the beam is deflected In either 
direction is governed by the re- 
spective amounts of red and green 
light reaching the phototubes. 

A partial mask covers that part 
of the face of the cathode-ray tube 
on which the electron beam will 
appear when controlled by the color 
range of an acceptable bean. When 
a bad bean passes through the opti- 
cal system, the color of the reflected 
light affects the output of the photo- 
tubes, and this in turn alters the 
sw r eep of the electron beam so that 
it appears outside the mask. Any 
position of the electron beam out- 
side of the masked area actuates a 
third phototube whose output is 
amplified to operate an ejector 
mechanism which rejects the faulty 
bean. 

Although the steps involved seem 
numerous in a description, the 
action is virtually instantaneous 
The sorting of foodstuffs is one of 
the long and growing list of indus- 
trial applications in which electron 
tubes are doing a better, surer, more 
accurate job, in addition to effecting 
dramatic savings of time, labor, and 
operating space. 

STABILIZED RAYON 
Produced by New 
Chemical Treatment 

Rayon fabrics that are fully wash- 
able are promised by a new stabiliz- 
ing finish called “Definized.” 

Thus far the “Definized” procedure 
is reported to reduce dimensional 
change in rayon fabrics to 1 percent 
or less; indications are that this is 
the percentage of residual shrinkage 
which will apply to fabrics pro- 
cessed with this new chemical finish 
Because rayon fabrics may be 
“Definized” simply by applying 
special chemicals m the finishing 
process, there are no complicated 
manufacturing problems. According 
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to the Aqua-See Coi poiation. fin- 
ished “Definized” articles put on 
the market will be appropriately 
labeled for consumer identification 
The corporation further states that 
the “Definized” piocess means that 
the appaiel industry using rayons 
can now cut and manufacture gar- 
ments to size. No longer need so- 
called washable rayon garments 
come in “large,” “medium,” and 1 
“small” sizes only, nor need manu- 
facturers allow for shrinkage 01 
stretching in cutting garments At 
the same time, “Definized” does not 
alter the feel, appearance, or the 
character of the layon fabric. 

BUS DISPATCHING 
Expedited by Radio- 
'Phone installation 

Two-way radiotelephone equipment 
is currently being used by the Giey- 
hound Bus Lines of Chicago, Illinois, 
on an experimental basis for dis- 
patching and maintaining contact 
with buses while en route. 

The bus lines have long faced the 
problem of a lack of communication 
with buses m service, because a bus, 
like an airplane, is usually not re- 
ported from departure until arrival 
at its destination. The function of 
the radiotelephone would be mainly 



Radio unit parts are: (left) "Mike," 
(center) controls, and (right) trans- 
mitter Antenna mounts above the bus 


to give location of the buses on the 
highways, advise of delays, and, 
m emergencies, to provide rapid as- 
sistance to any bus in trouble and 
handle other details' incident to high- 
way bus control. 

The equipment being used is the 
standard 50 -watt Motorola mobile, 
police-type, two-way radiotele- 
phone and operated in the 30-44 
megacycle frequency band. At the 
terminal station is a Motorola FM 
transmitter-receiver of 250-watts 
output power. Two-way contacts 


have been made up to 50 miles, and 
ti ansmission from the buses to the 
fixed station have been received up 
to 80 miles 

ILLUMfNAGRAPHIC 

Camera Measures Light 
In Given Area 

A crystal-gazing camera which, 
minus swami garb, peeis into a 
convex mirror and photographs 
measurable light i effected therein, 



Distortion is normal to new camera 
with mathematical, not artistic, uses 


has been devised by Frank Ben- 
foi d, physicist m the General Elec- 
tric research laboratory, and is tech- 
nically called an “llluminagraphic” 
camera. The new instrument elimi- 
nates complicated computations m 
spheneal trigonometry heretofore 
necessary for measuring light m a 
given aica. This simplified system of 
measure, accoiding to Mr Benford, 
will enable illuminating engineers 
and architects to easily obtain data 
from which structuies can be de- 
signed wherein maximum light is 
provided. 

The instrument consists of an ordi- 
nary, small camera mounted direct- 
ly above a convex mirror, which at 
casual glance could pass for the top 
of a swami’s crystal ball, Perimetei 
of the mirror, instead of being per- 
fectly spherical, is deliberately 
curved in such a manner that the 
distorted reflection of any light 
source m it is directly proportional 
in size to the illuminating value of 
that light source. This process of so 
reflecting light is called “double 
projection,” according to Mr. Ben- 
ford. 

The peculiar curvature permits the 
mirror to reflect everything m a 
given area above the level of the 
mirror. Thus, at any point where 
the instrument is placed, the crystal- 
gazing camera can photograph a 
complete picture of light being re- 
ceived at that point. 

From the photograph, the area of 
light surfaces is measured against 
the total area of the picture. The 
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pei centage of light m the picture 
thus computed also is the percentage 
of light being received at that point 
hom the various light sources since 
the photographed reflections are di~ 
i ectly proportional m size to the 
effectiveness in size of the light 
.souices. 

With souices of artificial illumina- 
tion a known quantity, and with 
standard averages for sky bright- 
ness available, the exact amount of 
loot lamberts of light at that par- 
ticular place can be computed 

Because of the convex mirror, 
photographs taken 1 esemble images 
seen m mirrors at an amusement 
park fun-house. Railroad tracks ap- 
pear undulating, telephone poles 
curtsey gracefully, and solid, block 
long buildings become nan ow sky- 
sei apers 

Using an illummagraphic process, 
illuminating engineers will be able 
to evaluate scientifically the actual 
lighting worth of present types of 
illumination, according to Mr. Ben- 
ford. They will be able to estimate 
accurately the effect on lighting 
of various types of walls and ceil- 
ings, windows and window frames, 
alcoves, and othei physical building 
properties. The llluminagi aphic 
camera should aid in the design 
of new types of lighting and new 
planning for buildings, rooms, and 
offices, Mr. Benford claims. 

HEAT ABSORBING 

Glass Transmits Light 

With High Efficiency 

Improved projection of color pictures 
and cooler working conditions for 
motion picture and television actors 
are possibilities promised by a new 
heat- absorbing, color-transmitting 



Proof of heat-absorbing power of new 
glass far color projector shielding. 
Film in pedestal on left, shielded by 
it, does not burn. Film on right has 
an ordinary shield; h ignited by heat 
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glass announced recently by Ameri- 
can Optical Company. Dr. E. D 
Tiliyer, research director, says that 
the new glass, when used as a heat 
scieen m a projector, absorbs heat 
emitted by the light source so that 
films and slides are protected against 
damage or burning This insulating 
property, he adds, enables film edi- 
tors and educators to study a spe- 
cific projected scene by stopping 
the projector and relymg on the 
heat-absorbing glass screen to pro- 
tect the film 

The glass can also be used m 
spotlights and floodlights as a heat 
screen to protect movie and tele- 
vision actors against scorching heat 
generated by the powerful lights 
Approximately 90 percent of the 
heat is absorbed by the glass. 

Development of the glass, accord- 
ing to Dr Tiliyer, makes possible 
improved, safe color projection on 
an extended scale m homes, schools, 
theatres, and stores. In the post-war 
world, he predicts, projection of 
films, slides, printed works, and 
color reproductions of works of art 
will be as common in schools and 
homes as the reception of radio 
broadcasts is today. 

“The new glass,” he states, “ab- 
sorbs approximately 90 percent of in- 
fra-red (heat) radiations and trans- 
mits approximately 85 percent of 
light out of a possible 92 percent 
(8 percent is always lost by reflec- 
tions) . If reflections are reduced by 
glare-removing methods, light trans- 
mission can be increased from 85 to 
90 percent” 

The glass is reported to transmit 
colors accurately, to be chemically 
stable, and to resist weathering 
without requiring a surfacing treat- 
ment. It can be molded, ground, 
and polished, and fabricated like 
ordinary glass. It is formed from 
carefully balanced proportions of 
phosphorus, aluminum, and silicon 
oxides, supplemented by various 
conditioning ingredients together 
with ferrous iron as the heat -absorb- 
ing agent. 

SMALL SHOPS 

Point the Way to 

One-Man Industries 

A model machine shop suitable for 
one-man operation which requires 
but little space, has been designed 
by Leighton * Wilkie, chairman of 
The Do ALL Company. The model 
is one of eight types of service and 
repair shops prepared by industrial 
planning engineers of the company 
to assist veterans with mechanical 
skills who desire to go into business 
for themselves. 

“With big industry unable to 
maintain employment levels at war- 



One of eight model service and repair shops planned by industrial engineers to assist 
returned service men who want to go into business for themselves This well-designed 
machine shop can be housed back of a store, in a two-car garage, in a basement, or 
wherever space is available. The equipment includes: (1) a contour sawing machine; 
(2) supply cabinet; (3) drill press, (4) tool cabinet; (5) lathe; (6) arbor press, (7) 
bench drill press; (8) toolmaker's bench; (9) vise; (10) bench plate, (11) tool grinder; 
(12) anvil; (13) electric arc welder, (14) oxyacetylene welder, (15) rough bench; 
(16) vise; and (17) stock storage rock Equipment is arranged for maximum utility 


time peak,” Wilkie stated, “the or- 
ganization of new small enterprises 
of this kind appears to be the logi- 
cal answer to employment of the na- 
tion’s manpower.” 

Although the various types of 
shops are designed primarily for re- 
pair and service work in any of the 
thousands of communities scattered 
from coast to coast, ambitious op- 
erators, Wilkie points out, may 
readily expand into small specialty 
parts manufacturing, and from this 
point, they may follow logical ex- 
pansion into large modern indus- 
tries producing industrial and con- 
sumer goods. 

HAM RADIO 

Offers Possible Profit 

As Well as Public Service 

Returning servicemen with war- 
time communications training are 
being advised by the American 
Radio Relay League to enter the 
field of amateur radio. One reason 
is because this hobby of self -train- 
ing often is the stepping stone to 
professional radio engineering or 
manufacturing. For example: 

Ivan Farman began his radio ca- 


reer m 1914 with a spark coil trans- 
mitter and his amateur station 6MG; 
today Brigadier General Farman 
runs the worldwide network of 
Army Airways Communications 
System. Edwin H. Armstrong, in- 
ventor of frequency-modulation 
broadcasting, spent many of his 
younger days operating amateur 
station 1BCG. Bill Eitel and Jack 
McCullough were radio “hams” in 
southern California when they hit 
on new ideas for vacuum tube con- 
struction; today the Eimac plants 
employ hundreds of people and have 
turned out many thousands of high- 
power tubes for military radio. J ack 
DeWitt is well-known in amateur 
circles as operator of W4ERI; as 
Lieutenant Colonel J. H. DeWitt, he 
recently won fame as supervisor of 
the Signal Corps’ successful attempt 
to obtain radar echoes from the 
moon. The million- dollar Collins 
Radio Company was formed in 1931, 
but its real history goes back to the 
middle twenties when young “Art” 
Collins was experimenting in trans- 
mitter design at his personal station, 
W9CXX. 

The institution of amateur radio, 
like most hobbies, provides its fol- 


APRIL 1946 * SCIENTIFIC AMERICAN 


173 



lowers with that pi iceless intangible 
which the League, national associa- 
tion of “ham” operators, chooses to 
call “the amateur spirit m research ” 
The professional man who is also 
an amateur does his work for the 
love of it, they pomt out Not con- 
fined to a formal knowledge of radio 
phenomena, such a man has the in- 
quiring mind, the unfettei ed view- 
point which often gets otherwise 
unobtainable lesults. 

The League also invites the in- 
terest of returning communications 
servicemen because amateur ladio 
has long been traditionally charged 
with the responsibility of furnish- 
ing a vast reservoir of equipment 
and trained personnel to set up com- 
munications systems for use m case 
of disaster. Further, in time of na- 
tional emergency, volunteering ama- 
teurs can be made crack military 
operators and technicians with but 
a slight amount of additional train- 
ing, a fact proved again during the 
early period of the recent war 

GARAGE DOOR 

Has Self-Contained 

Operating Mechanism 

VVhen more room is needed in a 
garage, a newly developed aluminum 
overhead door will often solve the 
problem. This new door does away 



Light-weight door operates easily 


with all tracks, weights, and exposed 
springs inside the garage. The en- 
tire operating mechanism of the 
Berry door is enclosed in a small box 
installed on the back of the door. It 
is reported that it can be installed, 
ready to use, in less than 30 minutes. 

TOOL CONTROL 

Accomplished by Sensitive 
Electronic Set-Up 

An “electronic finger” which auto- 
matically controls the operation of 
a machine tool can be used on work 
ranging from shaping graceful can- 


dlesticks to forming supeichaigei 
housings toi anciatl engines In 
tact, almost anything that can be 
cut wilh a motor- dn ven tool fiom 
a pattern or template can be pro- 
duced accurately and completely 
automatically with a machine 
equipped with this veisatile device 
which literally has a “sense ol 
touch 11 

The vital pail oi this conti oi de- 
vice is an “electronic finger” which 
leels its way around the angles and 
curves oi a pattern to control the 
operation of the cutting tool 
This feelei oi tiacmg stylus cam- 
puses, m electrical terms, two mag- 
netic budges, each consisting of two 
identical magnetic circuits, one pan 
mounted on an axis at light angles 
to the other pair. The four magnetic 
poles are assembled on a diaphragm 
which is fastened to the stylus, a 
finger-like projection which touches 
the pattern or template 
In operation, the stylus of the 
tracing head is moved against the 
side of the contour on the pattern 
to be reproduced. The very slight 
pressure of the feeler against the 
template causes a deflection of the 
diaphragm which in turn creates a 
change in voltage in the coils of the 
tracing head This voltage is then 
carried to the “brain” of the entire 
device, where the signals from the 
bridge circuits are amplified many 
times and “mixed” into what is 
called a vector signal — a signal which 
is related to the direction of the 
pressure on the stylus. This signal 
causes the stylus to be driven against 
the template. As the deflection of 
the stylus increases, the vector sig- 
nal is shifted by a “bender” circuit 
to cause the stylus to move along the 
surface of the template with a uni- 
form deflection. 

The signal from the “bender” cir- 
cuit is sent into a translator circuit 
which produces two separate d.c. 
voltages. Each voltage determines 
the speed of one of the two feed 
motors. These voltages are so co- 
ordinated that the resultant speed 
of the stylus around the template is 
constant, regardless of the direction. 
When a change in contour is en- 
countered, one motor will auto- 
matically slow down or speed up 
3 ust the proper amount to reproduce 
on the piece of work in the machine 
the same contour encountered by 
the stylus on the pattern. 

Kapid changes m the direction of 
machine motion are dependent on 
fast motor control. The thyratron 
tube, also a General Electric de- 
velopment, provides the means for 
controlling motor speed and direc- 
tion from the translator circuit sig- 
nals — and almost instantaneously 
So sensitive is the control over the 



Precision contours for supercharger 
housing or delicately shaped candle- 
sticks are accurately duplicated from 
master pattern by "electronic finger" 

motors, that each can be stopped oi 
started m less than an eighth of a 
second. 

Exti emely simple to operate, Gen- 
eral Electric’s new conti ol can be 
applied to many different types of 
metal cutting tools and is capable 
of a variety of intricate cutting 
operations 

CONDUCTING RUBBER 

Seen as an Efficient Means 
of Electrical Heating 

Rubber is an excellent material for 
electrically heating many parts on 
airplanes with which difficulty is 
encountered m the extreme cold of 
high altitudes, according to The 
B. F. Goodrich Company. 

Most engineers, including those in 
aviation, are accustomed to think- 
ing of rubber as a non-conductor of 
electricity, but such is not always 
the case. Special compounding 
changes the characteristics of the 
rubber so that it can be used in some 
applications as a conductor and in 
other cases as an insulating cover- 
ing for conducting compounds or 
for other electrical heating elements. 

Among applications where rub- 
ber has been effectively used to 
provide heat are some hydraulically 
operated plane parts where the fluid 
has to be kept warm for efficient 
operation. A conducting rubber shoe 
is placed over the spot to be warmed 
and electrical current does the job. 

Because rubber can be molded to 
almost any shape, the company 
points out that literally anything on 
the plane can be heated by such 
methods, and complete, as well as 
spot heating, can be accomplished. 
Hydraulic, water, or steam lines, 
can be fully covered and uniform 
temperatures throughout obtained 
by the application of rubber and 
electricity. 
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AR GAINS 


NOW! MAKE YOUR 


PRISMS 

own B iNOCU LARS ! 



FLASH! JUST RECEIVED! 

Meta! Parts and Bodies for Navy's 
7x50 Binoculars 

You get a Right and Left Body, 2 Objective Mounts, 
Left and Right Prism Shelves, Right and Left 
Cover Plate for Eye Piece mounting, miscellaneous 
Screws and Parts This assortment represents 
nearly all the mam parts you’ll need for youi 
Binocular construction It’s truly an exceptional 
War Surplus opportunity 

Stock #804-S — Binocular Parts Set $10 00 Postpaid 
Stock #805-8 — Monocular Parts Set 5 50 Postpaid 


Complete Sets of LENSES and PRISMS 
from Navy's 7x50 Model 

Save Up to $150,00! 

Here’s an unusual opportunity to secure a fine set 

mnn?x 1 r n 0 C Tj Ia i^ *v. at a tremendous saving of 
money Build them yourself with all of the very 
same optics contained in the Navy’s 7 Power 
Glasses the Binoculars which reeeiv ed such 

wide acclaim during the war Depending on youi 
choice, you may buy a perfect set of Lenses and 
Prisms for the Binocular construction job, or a set 
of seconds (exactly the same units, but Lenses are 
uncemented and have slight imperfections) If 
howevei , you wish to constiuct a Monocular 0 ' 2 a 
Binocular) you may do so, choosing either perfect 
components or seconds The Monocular sets com- 
prise Vz quantities of the same optics required for 
the Binocular The full perfect Bmoculai set com- 
prises the following 2 Cemented Achromatic Eye 
Piece Lenses, 17 5 mms diam,, 2 Eye Field Lenses, 
4 Porro Pusms, 2 Cemented Achromatic Obiectne 
Lenses, diam 52 mms Complete assembly directions 
included 

Stock #5102-8— 

Perfect Binocular Set $25 00 Postpaid 

Stock #5103-S — 

Perfect Monoculai Set 12 50 Postpaid 

Stock #5105-S — 

Seconds for Binoculars 11 00 Postpaid 

Stock #5104-8 — 

Seconds for Monoculai 5 50 Postpaid 

NOTICE! If you buy both the Binocular Op- 
tics and the Binocular Metal Parts , your pur- 
chase becomes subject to 20% Federal Excise 
Tax. Be sure to add amount corerme tax to 
your remittance or your order cannot be filled 


SPECIALS IN LENS SETS 

Set #1-S — "Our Advertising Special” — 15 Lenses for 
$1 60 Postpaid, plus 10-page idea booklet For 
copying, ULTRA CLOSE-UP SHOTS, macrophotog- 
raphy, experimental optics, magnifying and foi 
making a two power f/16 Telephoto Lens, “Dummy 
Camei a,” Kodachrome viewer, DETACHABLE RE- 
FLEX VIEWFINDER for 35 mm cameras, stereo- 
scopic viewer, ground glass and enlarging focusing 
aids TELESCOPES, low Power Micioscopes and ioi 
many other uses 

NEW 50-PAGE IDEA BOOK “FUN WITH 
CHIPPED EDGE LENSES” 

Contains wide variety ol projects and fullv coveis 
the fascinating uses of all Lenses m sets listed 
above only $1 00 Postpaid 

35 MM KODACHROME PROJECTING LENS SET 
— Consists of Achromatic Lens for projecting plus 
a Condensing Lens and piece of Heat Absorbing 
Glass with directions 

Stock No 4025-S SI 03 Postpaid 

SPECTROSCOPE SETS These sets contain all 
Lenses and Prisms you need to make a Spectro- 
scope plus FREE 15-page Instruction Booklet 
Stock No 1500-S— Hand Type Spectroscope 

$7 15 Postpaid 

Stock No 1501-S — Laboiatory Type Snectio- 
scope $6 50 Postpaid 

ALL THE LENSES YOU NEED TO 
MAKE YOUR OWN TELESCOPE! 
ALL ARE ACHROMATIC LENSES 

GALILEAN TYPE— Simplest to make but has 
nauow Field of View 

Stock #5018-8 — 4 Power Telescope $1 25 Postpaid 
Stock #5004-S— 

c, mall 2 Power Pocket Sr ope $100 Postpaid 

PRISM TELESCOPES —Uses Pi ism instead of 
Lenses to Erect Image and are much shorter than 
Tarestiial Tvpe Hate wide field of view 
Stotk #501G-S — 6 Power Telescope $3 00 Postpaid 
Stock #5012-S — 20 Power Telescope 7 25 Postpaid 


ACHROMATIC LENSES 


Stock No 

Dia 
in mms 

FL 
in mms 

Price 

61 > 8 - S 5 * 

18 

80 

$t 00 

6159-S 

23 

51 

l 25 

6161-S 

24 

48 

1 25 

G 1 G 2 -S 

25 

122 

1 25 

6164-S* 

26 

104 

80 

6165-S 

27 

185 

1 00 

6166-S 

29 

54 

1 25 

6168-S 

29 

76 

1 25 

6169-S 

31 

122 

1.50 

6171-S 

32 

171 

1 00 

6173-S» 

34 

65 

1 00 

6176-S • 

78 

131 

1 00 

6177-S* 

39 

63 

1 10 

617S-S 

4 » 

189 

1 50 

6179-S* 

46 

78 

1 25 

ASTERISKED 

ITEMS 

aie uncementea. 

but FREE 


cement and Dnections included with uncemented 
sets USES — Use these Lenses for making Pioject- 
mg Lenses, Low Power Microscope Objectives coi- 
rected Magnifiers, substitute enlarging Lenses Eye- 
Piece Lenses Macro -photogiaphv Gadgets Optical 
Instruments etc etc 


RETICLE SET — 5 assorted, engiaved leticles from 
U S Gunsights 

Stock #2035-S . $1 00 Postpaid 

RIGHT ANGLE PRISM— Flint Optical Glass size 
41 mm b\ 91 mm bv 64 mm Use m front oi 
camera Lens to take pictmes to right or left whfip 
pointing camera stun eh t ahead Also used m ficmt 
of camera Lens to reverse image in direct positive 
work Two of these Pi isms will make an erecting 
svstem foi a Telescope 

Stock No 3076-S $3 00 Postpaid 

MAGNIFIER SET — 5 magnifying Lenses — Powers 
from 1 to 10 
Stock No I026-S 


$2 00 Postpaid 


REMARKABLE VALUE! 
$141.01 WORTH OF 
PERFECT LENSES 
FOR ONLY $10 


Complete System fiom Artillery Scope 
( 5X) 9 Lenses low lefiection coated, 

absolutely Perfect Diameteis range from 
113 inches to 2 1/5 inches Used foi 
making Telescopes and hundreds of other 
uses 


Stock #5019-8 


$10 00 Postpaid 


All Items Finely Ground and Polished 
but Edges Slightly Chipped or Other 
Slight Imperfections Which We Guaran- 
tee Will Not Interfere with Their L he 
Come Neatly Packed and Marked 


TO KEEP POSTED 011 all our new Optical 
Items, send 10c and your name and address to 
get on our regular “Flash” mailing list 


MICROSCOPE SETS 

Consisting of two Achromatic Lenses and two 
Convex Eye Piece Lenses which you can use to 
make a 40 Power Pocket Microscope, or 140 Fowei 
Regulai Size Microscope These color corrected 
Lenses will gne you excellent definition 
Stock No 1052-S . . $3 00 Postpaid 

Consisting of Prism, Mirror and Condensing Lens 
These used together with Stock No 1052-S will 
make an excellent Micro projectoi enabling you to 
get screen magnification of 400 to 1000 Power ac- 
cording to screen distance 

Stock No 103S-S $2.00 Postpaid 

BIG DOUBLE CONVEX LENS— 74 mm d*am 99 

mm FL Weighs 9 oz Made of boiosilicate Crown 
Optical Glass Used as spotlight Lens, Condensing 
Lens, etc 

Stock No 1048-S $1 50 Postpaid 

BIG DOUBLE CONCAVE LENS— 74 mm diam 
110 mm F L Made of extra dense Flint Used as 
reducing Lens, for tuck photography, etc 
Stock No 1049- S $1.00 Postpaid 

OPTICS FROM 4-POWER PANORAMIC TELE- 
SCOPE — Excellent condition Consists of Objective 
Pnsm, Dove Prism Achromatic Objective Lens 
Amici Roof Fnsm, Ev r e Lens Set ( . a $60 00 

value) 

Stock No 5016-S $6 00 Postpaid 

LENS CLEANING TISSUE— In spite of papei 
shortage, we offer an exceptional baigam in first 
quality Lens Cleaning Tissue You get 3 to 4 times 
as much tissue as when you buy m the ordinal y 
small booklets One ream — *80 sheets, size 7 3 i w ’ \ 
10V' 

Stock No 704-S $1 50 Postpaid 


RAW OPTICAL GLASS 

An exceptional opportunity to secure a large 
variety of Optical Pieces both Ciown and Flint 
glass (seconds ! m varying stages of processing 
Many prism blanks 

Stock No 703-8 — 8 lbs (mm W t ) — $5 00 Postpaid 
Stock No 702- S — Da lbs $1 00 Postpaid 

MISCELLANEOUS ITEMS 


Stock No 


Item 


Pritt 

103 1-S — 6 Power Magnifier — Diam 29 mm 

Each $ 25 

2043 -S — Standard Crossline Reticle — Diam 29 

mm Each . ,50 

1034 - S — Burning Glass Lens Each .25 

2024- S — 10 Pieces Circular A-l Plate Glass 

(Diam 31 mm — for making Filter) .25 
523-S — Six Threaded Metal Reticle Cells .25 
6 ‘M-fa — Neutial Ray Filter size 4 V' x 2 1 /' .25 
jroo.g. — R, ounc i Wedge, 65 mm Diam Each 5 00 
3021- S — Anna Roof Pi ism (3rd grade) Each 25 
”'-S — I>e el V al 48 mm long .20 

1010-8—2" Diam Reducing Lens Each .25 

(Minimum Order on \bove — SI 00) 


TANK PRISMS 
PLAIN OR SILVERED 




PRISMS 



Stock 


Base 

Base 


No 

Typ'* 

Width 

Length 

Price 

3040-S 

Right Angle 

33 mms. 

23 mms 

$ 1.00 

3045-8 

Right Angle 

70 mms 

168 mms 

8 00 

3001-S 

Lens Surface 

20 mms 

14 mms, 

2 00 

3006-S 

Pori 0 - Abbe 

9 mms 

9 mms 

25 

3009-S 

Porro 

52 mms 

25 mms 

1 00 

3010-S 

Porro 

43 mms 

21 mms 

50 

7016-S 

Pentagon 

45 mms 

22 mms 

75 

3029-S 

Dove 

16 mms 

65 mms 

1 25 

3096-S 

80 Degree Roof 60 mms 

36 mms 

4 00 

3049-S 

Right Angle 

69 mms. 

167 mms 

10.00 

3^47-S 

Right Angle 

53 mms. 

103 mms 

4 00 

3038-S 

Roof Prism 

18 mms 

34 mms 

2 50 


90-15-45 deg 5 3 y' long, 2 1 8 ' wide finelx 
ground and polished Would normally retail 
from $24 to $30 each 
Stock #3100-8 — Silveied Prism 

$1 00 Postpaid 

Stock #3101-8 — Plain Prism $1 00 Postpaid 
Illustrated Book on Pusms included FREE 

TANK PERISCOPE 

Complete Set Mounted Components 
Rugged strong, originally constructed foi 
II S Tank Corps Consists of 2 fine Peri- 
scope Mirrors mounted m metal and 
plastic Perfect condition Would normally 
retail at $40 to $50 Stock No 700-S $2 00 
Complete Set Postpaid 


Order by Set or Stock No. — Satisfaction Guaranteed — Immediate Delivery 

EDMUND SALVAGE COMPANY ' .0. AUDUBON, HEW JERSEY 
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New Products 

an d Processes 


PELLET BLASTING 
Cleans Soft Metal 
Without Abrading 

T enite plastics pellets, blown from an 
ordinary blasting machine, are reported 
to remove completely the minute par- 
ticles of dust which are given up 
through the pores of sand-cast alumi- 
num-alloy castings This method of 



Plastics pellets leave satiny finish 


cleaning, according to the pellet manu- 
facturer, Tennessee Eastman Corpora- 
tion, seems to draw out the dust, rather 
than pound it m. In addition, it imparts 
a satiny finish to the metal without 
abrasion, and is quicker and more eco- 
nomical than methods previously used 
The Temte pellets employed for this 
purpose are similar to those supplied 
legularly to the plastics molding indus- 
try, although slightly smaller. As blast- 
ing agents, they have also been exten- 
sively used in blasting carbon from air- 
plane pistons. 

VISCOUS PLASTICS 
Moulded to Shape 
With Little Heat 

High optical and electrical properties, 
good resistance to abrasion and high 
resistance to oils, greases, and most 
chemicals— including acids and alkalies 
— are some of the characteristics ol a 
non-flammable thermoset plastics re- 
cently introduced under the name 
Kriston. One of a series of new thermo- 
setting resins, forming of this material 
is accomplished by polymerizing the 
Hquid monomer in the presence of a 
suitable catalyst. Low temperatures and 
no pressure are required. 

Before forming, this B. F. Goodrich 
Chemical Company product is a some- 


what viscous, water-clear, anhydrous 
liquid, having a specific gravity of 1 25, 
that can be cast m simple molds and 
which sets with very low shrinkage 
to a hard, heat resistant plastics. No 
water or other volatile products are re- 
leased during the process, thus aiding 
the preparation of dense, non-porous, 
odorless, tasteless, and dimensionally 
stable articles. The final products may 
be water -clear or in a wide range of 
colors which can be transparent, trans- 
lucent, or opaque. Possible applica- 
tions are* optical lenses, prisms, or 
transparent sheets — Kriston’s refractive 
index is somewhat higher than that of 
glass — electrical insulating parts, and 
in the chemical and processing indus- 
tries where imperviousness to corrosive 
materials and solvents is important. 

PRESS WELDER 

Uses Hydraulic Pressure ; 

Has Automatic Controls 

.An automatic, hy di auiically opeiaied, 
press-type welder in 30, 50, and 75 
KVA capacities is described as suitable 
for either spot or projection welding 
by the Federal Machine and Welder 
Company. Welding pressure is applied 
through an inverted-type hydraulic 
cylinder. The cylinder is a part of the 
slide or ram, while the piston is the 
so-called fixed member, its upper end 
being secured to the top of the welder 
by a heavy-duty transverse, adjustable 
spring This spring serves a dual pur- 
pose by actuating a switch that initiates 
the timing controls and providing a 



For either spot -or projection welding 


quick “reaction” toi a fast iollow-up 
on the welding stroke Welding pres- 
suie is adjusted by the hydraulic pres- 
sure regulator and gage. 

A foot switch is the only operating 
control, and is attached to a flexible 
cable which permits easy positioning 
for each job A single light pressure 
and release puts the welder through 
one complete welding cycle. Welding 
speed is governed by timing controls 
Automatic recycling continues as long 
as the switch is held m contact. Water 
cooled transformers and water cooled 
electrodes are standard equipment. 

The welders are available in three 
sizes, with a working range from 26 
gage to 6 gage steel sheets or compar- 
able material. 

AIR TOOL LUBRICATOR 

Has Visible Oil Supply ; 

Adjusts to Meet Demand 

An automatic lubricator for pneu- 
matic equipment was recently an- 
nounced as having several new fea- 
tures. These include a full- view, non- 
breakable transparent plastics window 
with “O” rings for top and bottom seals, 
needle valve lubricant regulation, 
easily adjustable to meet varying 
equipment requirements; and fully 
automatic operation The adjustability 



Transparent window is non-breakabSe 


of the “CCA Lube” prevents oil flood- 
ing as well as oil starvation, helps 
eliminate freezing of pneumatic equip- 
ment, and thus tends to cut down 
maintenance operations. The needle 
valve can be turned off altogether in 
cases where no lubucation is required 

Small but rugged, the unit is manu- 
factured by CCA Products Engineering 

PANEL LIGHT 

Uses "Black-Light" from 

Miniature Fluorescent Tube 

Unseen ultra-violet rays from a 
fluorescent tube now promise to trans- 
form the dial markings of home radio 
or television receivers into uniformly - 
glowing colors Primarily intended to 
improve dial lighting and to beautify 
radio sets, “black-light” is now ex- 
pected to find very practical application 
in television where fluorescent control 
knobs and dials would aid visibility 
and reduce interference with the tele- 
vision image. 

The tubular panel lamp itself is a 
simplified, miniature version of the 
ordinary fluorescent tube but instead 
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COATEP 2 " and 3" ASTRONOMICAL 


WE ARE STARTING a production run for 2" and 3" astronomical 
objectives completely mounted in a flanged lens cell ready for use. 
We feel that there is no better objective available for the price and 
to support our claims we guarantee complete satisfaction or we will 
return your money. The following features df these objectives are 
noted. 


1. B&L optical glass, fully annealed, 
ground and polished to test plates. 

2. Fraunhofer-type design, giving su- 
perior correction for zonal and comatic 
aberrations when achromatized for C and 
F lines for visual work. 

3. Spacer hand corrected to remove 
residual zonal errors. 

4. Flanged cell permitting simple, ac- 
curate mounting without laborious thread 
chasing. 

5. Cell of brass, precision machined to 
assure perfect and permanent centering. 


6. Retainer ring sealed in place after 
all adjusting and correcting is done. 

7. All surfaces coated with magnesium 
fluoride in accordance with Navy speci- 
fications. 

8. Air Space Design eliminates flexures 
and stresses that occur in cemented ob- 
jectives due to temperature changes. 

9. Cell chemically oxidized to give a dull 
black non-reflecting surface that is non* 
scaling. 


/ 



rr 

r? 



THE 3" objective is 77 mm in diameter and 1125 mm E.F.L. The 
2" objective is 51 mm in diameter and 800 mm E.F.L. Each cell 
has a serial number engraved on it, corresponding to the objective. 

Every purchaser will obtain a certification for his objective giving: 

(1) Glass melt, indices, and dispersions; (2) Test plate mate; 

(3) Coating inspection; (4) Artificial Star Diffraction pattern test; 

(5) Measured exact B.F.L. We will have on file a duplicate and, 
therefore, will have a complete record for every objective we sell. 

BECAUSE of tooling costs, we are going to produce the 2 " and 3" 
objectives only. The price for the 2” objective and cell is $26.50, 
and the 3" objective and cell, #53.50 postpaid, in the U.S.A. 

BRANDON SCIENTIFIC DEVELOPMENT 


r. 0 . Box 85 


A New York Corporation 


Molverne, New York 


of the visible fluorescent-light phos- 
phors, special black-light phosphors 
coat its inner surface. A special glass 
mask blocks out stray visible light that 
is present even with black-light phos- 
phors. Featuring a five-year life, non- 
blinking instant starting, and unaffected 
by frequent turning on and off of the 
radio, the new Westinghouse lamp has 
a luminous length of seven inches, an 
overall length of eight and one-half 
inches, and a five-eighths inch diameter. 
Initial starting voltage for the minia- 
ture fluorescent lamp is provided by 
the radio’s power transformer 

PORTABLE WELDER 
Uses Air-Cooled Engine; 
is Light and Compact 

F or welding applications in non-elec- 
trified areas such as farms, oil and gas 
fields, construction work, and so on, a 
new 200-ampere welder known as the 
‘"Shield- Arc Jr.”, is of exceptionally 
compact design. Measuring 24 by 48 by 
30 inches, and weighing 660 pounds, the 
welder has a current range of from 40 
to 250 amperes. Uses for the machine, 
as explained by its makers, The Lincoln 
Electric Company, include welding of 
light or heavy gage metal, repairs to 
cast-iron structures such as engine 
blocks, repair or fabrication of tools 
and machinery parts, and hard facing of 
worn parts. 

The welder is powered by a Wiscon- 
sin air-cooled, four-cylinder engine. 


Welding current is controlled by ad- 
justing the engine speed between a 
maximum of 2100 revolutions per 
minute — 22 horsepower — and 1500 revo- 
lutions per minute — 16 horsepower. 
This type of drive not only reduces 
weight but the air cooling eliminates 
the necessity of winter radiator care. 



Engine speed controls welding current 

Equipped with a six gallon capacity 
gasoline tank, the unit will operate 
under normal welding conditions for 
approximately six hours between re- 
fuelings. 

STEEL WHEELS 
Lubricated by 
" Floating Ball " 

Two pressed steel disks, permanently 
joined by a special copper brazing 
method, form the basic structure of 
newly available industrial wheels 


rugged enough to support loads up to 
500 pounds. Tires are vulcanized di- 
rectly on the wheel which has a “V” 
groove center line in the rim to assure 
permanent alinement. 

The l A inch wall hub is lubricated 
by the “floating ball” method which 
consists of placmg a steel ball in the 
oil reservoir before brazing so that 
the ball action in the lubricant provides 
automatic lubrication and in addition 
rattles when the reservoir is dry. The 
wheels, as described by the American 
Brazing Company, may be obtained 
in either six- or eight-inch sizes and 
with roller or needle bearings. 

SYNTHETIC ENAMELS 

Produced for Household 

Equipment Applications 

All-synthetic, high-bake enamels 
that give an exceptionally hard, stain- 
proof finish designed to endure heavy 
household usage have been developed 
by The Arco Company. These finishes, 
called Synox, are already being pro- 
duced in several whites which have 
been thoroughly tested and adopted by 
some of the country’s largest house- 
hold appliance manufacturers. One type 
is designed for refrigerators, deep- 
freeze units, stoves, ironers, and elec- 
tric mixers, and another for dish- 
washers and washing machines. 

Tests in the Arco evaluation labora- 
tories and by initial users show that 
these enamels have an unusual degree 
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All Serious-Minded Production Men 

SHOULD HAVE THIS FREE BOOKLET! 


FORGING AHEAD IN BUSINESS 
contains a message of particular impor- 
tance to production men. This is your 
opportunity to obtain a copy of this 
famous book, which has been described 
as a "turning point m the lives of liter- 
ally thousands of men”! 

Although "Forging Ahead in Busi- 
ness” has been distributed to more than 
3,000,000 men, today’s timely edition 
was written in the light of recent world- 
wide developments. Its 64 pages repre- 
sent more than three decades of suc- 
cessful experience in training men for 
leadership in business and industry. 

It demonstrates the method which 
the Alexander Hamilton Institute uses 
to give you immediate help in your pres- 
ent position, while preparing you for 
post-war opportunities. Subjects direct- 
ly related to the work you are doing 
now, PLUS other subjects of fundamen- 
tal value to the business executive, are 
discussed in the book and placed in 
significant relation to one another. Thus, 
a helpful, over-all picture is provided. 

Said one man who had sent for 
"Forging Ahead in Business”. 

"In thirty minutes this little hook 

f ave me a clearer picture of my 
usiness future than Vve ever had 
hefot e.” 

. . . and that represents the opinion of 


the Institute’s 400,000 subscribers, /«- 
eluding 134,000 productioyi men! 

The booklet further explains how it 
is possible to offer this essential train- 
ing in a minimum of time; how the In- 
stitute program fits in with the most 
crowded of post-war schedules. 

Among the prominent industrialists 
who assisted in the preparation of the 
Course, which is described m "FORG- 
ING AHEAD IN BUSINESS” are: 
Alfred P. Sloan, Jr., Chairman of the 
Board, General Motors Corp.; Thomas 
J. Watson, President, International 
Business Machines Corp., and Frederick 
W. Pickard, Vice President and Direc- 
tor, E. I. du Pont de Nemours & Co. 

Send for 

“FORGING AHEAD IN BUSINESS” TODAY! 

Frankly, this booklet has no appeal for 
the immature mind. It does not interest 
the man who, for one reason or an- 
other, is wholly satisfied to plug along 
in a mediocre job. But, for the alert, 
future-minded individual— the man with 
ambition and "drive” — "Forging Ahead 
in Business” has a message of distinct 
importance. If you feel that it is in- 
tended for you, don’t hesitate to send 
for a copy today. Simply fill in and 
mail the coupon below. 


of watei and alkali lesi^tance, slam 
resistance, and exceptional color reten- 
tion. They lesist normal fruit acids, 
vinegar, and so on, and are not af- 
fected by dilute or concentrated al- 
kaline solutions which frequently at- 
tack and discolor enamel coatings m 
commor use 

The coating resists the action of hot 
soapy solutions without dulling or ex- 
cessive softening or embrittlement and 
is said to have greater abrasion re- 
sistance and lower water retention than 
other enamels 

SOLID TIRES 

Of Neoprene , Aid 

Industrial Trucks 

I n'DUStrial solid tn es of neoprene type 
synthetic rubber, which promise to re- 
duce power consumption up to 60 per- 
cent as compared with ordinary solid 
tires of present construction, are now 
available for use on electric and gaso- 
line powered trucks and manually op- 
erated materials-handlmg equipment. 
Where minimum rolling resistance is 
a prime necessity, neoprene industrial 
tires closely approach the performance 
of natural rubber, according to United 
States Rubber Company. This is im- 
portant in the operation of electric 
trucks and tractors, and is also an 
economy factor for gasoline powered 
vehicles because lower power and fuel 
consumption, gained through easier 
starting and rolling, result in reduced 
per-ton-mile costs. In addition, greater 
maneuverability, with neoprene tires, 
makes possible more trips per shift. 

GRIPPER-END CHAIN 

Grasps Steel Sheet and 

Barrels for Carrying 

A cam-lever mechanism and chain 
that grabs up heavily laden steel bar- 
rels and steel plate, and holds with a 
vice -like grip that grows tighter the 
heavier the load, is announced by The 
Boyer-Campbell Company. Known as 
“Granny Grip” — no teeth, but what a 



Chain and grips will (iff four-ton load 


ALEXANDER 

HAMILTON 

INSTITUTE 


Alexander Hamilton Institute 

Dept. ?5, 71 West 23rd Street, New York 10, N.Y. 

In Canada, 54 Wellington Street, West, Toronto 1, Ont. 
Please mail me, without cost, a copy of the 64-page 
book— "FORGING AHEAD IN BUSINESS.” 


Name. 


Firm Name. . . . 
Business Address . 

Position 

Home Address . . . 
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bite 1 — the standard unit consists of two 
stamped-alloy steel bodies — cam lever 
mechanism — and an alloy chain that is 
capable of lifting up to a four-ton load 
The jaws can be opened to 3 ,4 inch. 
Intended to facilitate handling of ma- 
terial with industrial trucks and cranes, 
the slmg-like device may be installed 
quickly and releases immediately when 
the load is put down. 

HAND POWER TOOL 

With Accessory Kit 

is Portable Workshop 

Designed for vibrationless high-speed 
operation, a new hand power tool has 
a special finger grip which makes it 
easy to control for close delicate work 
An on-off switch allows one -hand op- 
eration 

Equipped with 35 interchangeable 
parts, this new electric hand power tool 
is intended as a versatile utility instru- 
ment. Included m the tool -kit are a 
grinder, emery wheel, polishing buffer, 
and sharpener Other tools may be at- 
tached for jobs requiring roughing. 




Versatile, complete kit has 35 parts 


sawing, drilling, routing, and etching | 
Suggested uses are for making tool j 
parts, repairing electric motors, cutting 
wood patterns from stock, and similar j 
work Various brushes are also handy j 
for cleaning motor paits and getting j 
into small crevices and hard-to-reach s 
spots. The all-purpose tool has equip- | 
ment designed especially for working 
on metal, plastics, glass, and wood 
Operating at over 20,000 revolutions 
per minute, on either a c or d.c., over- j 
heating and like problems are said to j 
be offset by an air-cooling fan, oil-less 
bearings, and positive insulation. A ball 
thrust end bearing helps to absorb 
shocks; the case is also shockproof. 

As a safety factor, the makers, Casco 
Products Corporation, have incorpo- 
rated a safety clutch for locking the 
chuck to prevent slipping when tool 
parts are changed by the worker 
The tool and accessories are stored 
in a steel chest, IBVe inches long, 6 
inches wide, and 4V2 inches high 

EMERGENCY RESPIRATOR 
Provides Oxygen When User 
Breathes through Canister 

Employing a replaceable chemical 
canister, a recently developed breathing 
apparatus generates its own oxygen 
and gives the wearer one hour’s pro- 


Drillet Box Jig Saves Up to 75% 
of Jig Body Expense and Labor! 

The six-sided DriSlet Box Jig above and at right has a 
range of 125 different sizes, making it possible to ac- 
commodate all sizes up to 6" capacity— for drilling, 
reaming, counter boring, counter sinking, spot fac- 
ing, tapping, etc 

The Drillef Box Jig makes special tool design for drill 
jig unnecessary. Saves up to 75% of the time and cost 
of building a jig body By merely turning thumb- 
screws ana raising leaf, parts may be quicklv loaded 
or unloaded. The jig mav be used on all six sides, 
taking advantage of its full capacity 

Another useful product is chewing gum You can en- 
joy chewing Wrigley’s Spearmint Gum even while 
your hands are busy’ The pleasant chewing helps to 
steady you — helps keep you alert and on vour toes 
when you’re doing a monotonous job 

Besides the satisfaction chewing gives you, it helps 
keep your mouth moist and fresh so you naturalh 
feel better — and feeling better you work better 

Scores of industrial plants report that they hate 
stepped up their workers’ morale and efficiency b\ 
making chewing gum available to them. 

You i an get complete information from The Chicago 
Dr diet Corporation , 920 S Michigan Ave , Chicago 5, III 

AA-59 




Drillef Box Jig m Locked Position 


tec tion in unbreathable air Weighing 
13 r 2 pounds, and with no cylinders, 
high-pressure valves, or fittings, the 
Chemox Oxygen Breathing Apparatus 
appears well suited to the require- 
ments of industry and fire departments 
in meeting emergencies where high 
concentrations of poisonous gas or 
oxygen deficiencies are encountered 
The mask was proved in Navy battle 
service during the war, according to 
its developer, the Mine Safety Appli- 
ances Company In operation, exhaled 
breath passes from the facepiece, 
through the exhalation tube, and into 
the canister where carbon dioxide is 
removed. Evolved oxygen flows into 
the breathing bag reservoir, then to 
the facepiece through the inhalation 
tube 

Quickly put on and simple to use, 


the apparatus has a pre-set alarm bell 
which rings a warning before the 
canister is exhausted. 

PRODUCTION GRINDER 
Features Versatility and 
Adaptability to Difficult Grinds 

A new design of multi-purpose 
grinder has the wheel-head mounted 
on two different compounds, each 
graduated to 180 degrees. This 
is reported by the manufacturer, 
Lempco Products, Inc., to permit even 
the most difficult of internal or external 
taper grinds or turns to be easily and 
accurately done. The grinder has a 
workhead that can be moved 6 inches 
toward or away from work by remov- 
ing and replacing four screws This ad- 
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The Editors Recommend 


PROCEDURES IN EXPERIMENTAL PHYSICS — 
By John Strong PhM . A wealth of useful data of 
a practical kind for the constructor, experimenter, 
and ^killed craftsman. $6.80 

HIGH FREQUENCY INDUCTION HEATING — 
By Frank W . Curtis . Answers many questions con- 
cerning induction heating and its utility m industrial 
processes. Thoroughly practical m scope $2.85 

TOOL MAKNG — By C. M. Cole. Instructions for 
making and using all kinds, from personal tools to 
arbor presses, lathes, planers, etc , m different 
metals $3*60 

TECHNIQUE OF PLYWOOD — By Charles B. 

\ orris. Technical information on all phases of ply- 
wood manufacture and use, compiled for engineers, 
designers, and users of plywood Important to 
many phases of peace-time housing and manufacturing 
problems. $2.50 

YOUR HAIR AND ITS CARE — By Oscar l. 
Levin, MM., and Howard T . Behrman, MM. 
Scientific facts about hair — how to save and beautify 
it, treat infections, and so on. Real facts • — not a 
“cure-for-baldness” screed. $2-10 

HANDBOOK OF CHEMISTRY AND PHYSICS — 
A classic reference book recently revised and brought 
up-to-date to keep pace with recent research In- 
cludes materials on all branches of chemistry, phvsics, 
and allied sciences Used m laboratories and by 
engineers throughout the country Flexible binding. 
2640 pages. $4.10. Foreign $4 50 postpaid 

ATOMIC ENERGY FOR MILITARY PURPOSES 
— A General Account of its Development Under the 
Auspices of the United States Government, 1940-1945. 
The famous Smythe report, telling in relativelv 
non-techmcal language of the developments in 
nuclear physics that lead to the manufacture of the 
atomic bomb Paper cover, $1.35; cloth $2,10 

PLASTICS — • By J. H* Dubois. Third edition, 
again revised and enlarged, with two four cdlor 
plates This is an important hook on the whole 
general subject of plastics, plus much brand new 
material on synthetic rubber, manufacturing processes, 
and plastics moldings $4.10 

PLANNING TO BUILD By Thomas H. 

Creighton. Answers manv of the questions asked by 
prospective home builders. Planning, design, and 
construction are fully covered $2 60 

EXPERIMENTAL ELECTRONICS — By Ralj?h 
H. Muller, R. L. Carman, and M. E. Droz. 

\ solid book of eminently practical information on 
the characteristics and non communication applied 
tions of electron tubes The text describes expen 
ments and piesents results. For students, radio 
engineers, communications experts, and the serious 
general reader $4.75 

THE MEANING OF RELATIVITY — By Albert 
Einstein. Second edition with added chapter de- 
scribing advances since publication of first edition 
some 25 years ago Requires knowledge of advanced 
mathematics and physics; not a popular exposition 

$ 2.10 

A SMALL BUSINESS OF YOUR OWN — By 
Harold S. Kahm. Simplified, compact, paper- 
covered book that sets out to tell persons with 
capital ranging from $10 to $2000 how they can get 
started m the right direction $1.10 

A PRACTICAL COURSE IN HOROLOGY — By 
Harold C. Kelly . Definite, outright, practical in- 
structions on watch making, repairs, and adjustment 

$2.85 


Best Sellers 
In Science 

SLIDE RULE SIMPLIFIED — By C . O. Earns 
How to use a slide rule, without any of the mystifi 
cation that often surrounds this important tool of the 
engineer Excellent illustrations make everything 
clear $3.60 including a slide rule; for book alone 

$2.60 

HOW TO SOLVE IT — By G . Polya. The text 
deals with the general method of solving problems 
It will be of value to teachers but will also find 
wide use by those who have to solve problems 
requiring scientific reasoning. $2.60 

MACHINERY’S HANDBOOK — 22th Edition. 
“Bible of the mechanical industry *’ 1815 pages 

of latest standards, data and information required 
daily in shop and drafting room. $6.,10 

MACHINE TOOL GUIDE — By Tom C. Plujn° 
ridge, Roy W. Boyd, Jr., and James McKinney, 
Jr. A convenient compilation of data on all types 
of machine tools, assembled m organized form for 
tool and mechanical engineers, millwrights, and 
tool equipment salesmen $7.70 

ATOMIC ARTILLERY AND THE ATOMIC 
BOMB — By John Kellock Robertson. Standard 
best seller for years, describing electrons, protons, 
positrons, photons, cosmic rays and the manufac- 
ture of artificial radioactivity — now with a chapter 
added on the bomb and the difficulties of its pro- 
duction $2.60 

THE FUNDAMENTALS OF CHEMISTRY — By 
Monroe M. Offner. This text introduces the reader 
to elements, electrons, acids, alkalis and so on, and 
then covers chemistry and its relationship to every- 
day life. $0 cents 

ELECTRONIC PHYSICS By Hector , Lein and 

S conton. A simplified text for those who desire to 
acquire a sound basis for following the advance of 
applied electronics $3.85 

A LABORATORY MANUAL OF PLASTICS AND 
SYNTHETIC RESINS — By G. F. D’Alelio. 
How to prepare many of the well-known resms and 
plastics m the laboratory Understanding of the 
text requires a knowledge of organic themisUy 

$ 2.10 

FUNDAMENTALS OF OPTICAL ENGINEERING 
— By Donald H. Jacobs. This new work starts 
out at the very beginning, is mainly non-mathe 
matical, and is probably the best suited of all 
existing books as an introduction to optical design 
Author is a physicist at Bureau of Standards. $5.10 

WITH THE WATCHMAKER AT THE BENCH — 
By Donald DeCarle. Simple, practical, straight 
forward instructions on the repair of timepieces, 
with direct implications to the manufacture and 
repair of delicate instruments of all kinds. $3.10 

TRIGONOMETRY FOR HOME STUDY — By 
William L. Schaaf, Ph.D, Extensive and detailed, 
giving explanations as the text progresses, together 
with numerous practical applications of trig, such as 
machine shop problems, surveying, navigation, and 
fio on. 80 cents 

URANIUM AND ATOMIC POWER — By Ja< k 
Dement and H C. Dake. Somewhat technical treat- 
ment of the underlying principles and theories of 
the work Includes a valuable bibliography. $1 TO 


| justment mci eases the bWing from 18 to 
! 30 inches Other features include both 
hand and power cross -feeds, a work 
length capacity up to eight inches, 
and two reversible spindle speeds of 
80 and 130 revolutions per minute 
Chucks are draw-bar mounted 
Wheel-head power is supplied by a 
two horsepower motor with ball-bear- 
ing spindle, and speeds range from 
6000 to 12,000 revolutions per minute. 
A retractable tool holder bar enables 
finished grinding to follow turning op- 
erations without removing the cutter. 
Power cross-feed length can be set by 



Cutter retractable far finish grinding 


dogs on the side of the carriage, while 
longitudinal feed is controlled by an 
interchangeable screw or rack and 
pinion. An automatic sizing device is 
said to insure exact duplication of suc- 
cessive pieces on production runs. 

DE-BURRING UNIT 
Polishes and De-burrs 
Simultaneously 

P roviding mass-production de -burring, 
and claimed to increase output by as 
much as 21 times over hand labor, a 
new “Burr-Rite” machine features 
double and triple compartments which 
can perform two operations-— polishing 
and de-burring— simultaneously Manu- 
factured by The Globe Stamping Divi- 
sion, Hupp Motoi Car Coiporation, the 



Two compartment unit; hoist pan below 
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new device finishes aluminum, bia^s 
and die castings. Parts handling has 
been simplified by the installation of 
a new hoist pan. 

Three models are offered: a single 
compartment model with a cubical con- 
tent of 18 4 feet, a double compartment 
model, with a capacity of 9 cubic feet 
m each compartment; and a triple 
compartment model, in which each 
compartment has a 51 cubic feet 
capacity 

PRECISION KIT 
Allows "Large Shop " Gaging 
af "Small Shop" Cost 

A new gage kit, called “Producto- 
Chek,” and designed for production 
checking, is now being manufactured 
by the Gage Division of The DoALL 
Company. It consists of a. number of 
instruments to be used in conjunction 
with gage blocks for quickly setting up 
practically any type of inspection gage 
Examples of these combinations are a 
dial-indicating snap gage, plain bench 
comparator, dual bench comparator, 
angle comparator, square comparator, 
precision height gage, depth gages, and 
a series of go-no-go snap gages of any 
size up to 18 inches 
Plug gages and internal gages of any 
size, m steps of 0001 inches, can be 



Kit has over a million combinations 

quickly made up from the set In addi- 
tion, gages such as hole-to-hole, hole- 
to -base, parallel -bore, pitch diameter, 
and many others can be made up for 
special applications. A set of holders 
from two to 18 inches in length are de- 
signed to carry the gage blocks Besides 
the hand-held gages, a series of bench 
and surface plate gages can be as- 
sembled by using the base block, mas- 
ter fiat, or other attachments In addi- 
tion to the usual types of gages, there 
are several unusual ones such as an 
indicating snap gage incorporating a 
dial indicator, and an internal gage 
incorporating a dial indicator. 

Also included in the kit is a set of 
“wires” of various diameters. These 
are lapped to the accuracy of gage 
blocks and are used direct as plug gages 
or in caliper jaws where square jaws 
could not function or where combina- 
tion square and round caliper jaws are 
needed. Although it is used in conjunc- 
tion with gage blocks and in some cases 
a surface plate, the kit itself does not 
include these items. Any one of the 
many gages can be assembled in five 
minutes or less, It is reported that the 


SELSYN MOTORS 
110 v. 60 cycle pair 

Elapsed Time Counter . 

Almco pocket pieces 
Alnico Horseshoe Magnets 
One ampere Mercury Switch, 

10" long leads . . 354 

214 x l 7 s HO volt A C Clock Motoi 
1 revolution per HOUR 
Telechron 110 volt AO motor 

1 revolution per minute . 

lYz" v Watch size GEAR ~ — 

m AM 150 to 1 Ratio 35£ 3 for $1 00 

DL/lNy 64R Dey Street, New York 7, NY 


$ 25.00 

$7 50 
pair $1 00 
pair $1 25 

3 for $1 00 

S3 75 

$3 00 
BOX 



GEARS 

In Stock— Immediate Delivery 

Gears, speed redneers auroeketa. ibraa$ 
bearings flexible couplings pulleys etc. A 
complete line lacamedinourChiraBoetoo*. 
Can also quote on special gears of anj kiaa. 
Send us your blue prints and inquiries. 

Write for Catalog No. 20 

CHICAGO GEAR WORKS 
440 50 N Oakley Ave , Chicago 12, III 


15,000 1077 

FORMULAS PAGES 

HOPKINS’ 
“CYCLOPEDIA 
OF FORMULAS” 

Thousands of copies of this ac- 
knowledged leader among books of 
formulas are being used daily 

$5 50 postpaid (Domestic) 

Order From 

SCIENTIFIC AMERICAN 
24 West 40th Street, New York 18, 
N. Y 




Take prompt steps to protect your in- 
vention Delays are dangerous Get new 
FREE book, "Protect, Finance and Sell 
Your Invention,” and “Invention Record” 
form Preliminary information free Rea- 
sonable fees Conscientious counsel Easy 
payment plan Learn how to protect and 
sell your invention Write us today 

McMORROW, BERMAN & DAVIDSON 

Registered Patent Attorneys 
175-E Atlantic Building, Washington 4, D C 


MAGIC ELECTRIC WELDER 

110 volt AC'-DC, welds, brazes, soldexs, cuts 
all metals; easy to use, full directions Com- 
plete with power unit, flame and metallic arc 
attachments, carbons, fluxes, rods, mask Used 
by the Navy For professional or hobbyist 
Only $19 95 

MAGIC WELDER MFG CO 

239 Canal St Dept PA-4 New Yolk City 


U,W!L!1 
HOR/Ei i 

4 OUNCE “ALNICO* MAGNET 



8 OUNCE ALNICO HORSESHOE 
$1.40 POSTPAID. 

4 lb Alnico Horseshoe $6 00 pp 


BAR 


“ALNICO" 


MAGNET 



BAR MAGNET 
4" x 1 / 2 ” X 1/4 " 
4 oz per pair 


Alnico VEST-POCKET Ed.tion Bars, 

7/8" X 5/16" x 3/16", 1/2 oz pr., set of 
two 2G<£ 

Alnico "BULLDOG GRIP" Magnets, 

1-7/8" x 15/16" x 5/16", 4-1/2 oz pr , 
set of two 55C 

Include Remittance with your order 
Send stamp for descriptive circular 

HARRY ROSS 

MICROSCOPES 

SCIENTIFIC & LABORATORY APPARATUS 
68-70 West Broadway 
New York 7, N Y 



4,000 Parts Per 
Day with 
QI-ACR0 Bender 


“Enclosed is picture 
taken in our plant which 
proves the DI-ACRG Bend- 
er will do a real production 
job We are making 4,000 com- 
pleted parts per day, which is 
competitive to most 
Power Presses.” 

(Name on request). 



Here is an example of "DIE-LESS DUPLICATING” typical 
of a great variety of formed parts readily made with DI-ALKU 
Precision Machines — Benders, Brakes,^ Shears. Picture shows 
the finished part formed to die precision, 
right angle bend. Women operating DI-ACRO TJNT1S 
maintain a high out-put on production work. 

Pronounced "DIE-ACK-RO" 




SEND FOR CATALOG 


O'nEIL'IRUlin im co. 


347 EIGHTH AVE , SOUTH, 
MINNEAPOLIS 15, MINN. 
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Make Your Own 

TELESCOPE 

EXTENSIVE, practical instructions 
for making excellent telescop *s 
capable of serious astronomical 
work, including the glass mirrors 
and at a cost of less than $25 for 
materials, are presented in 

AMATEUR TELESCOPE 
MAICINO 

(500 pages, 316 illustrations) 

$4 00 postpaid, domestic; foreign $4 35 
FTER you have made youi tele- 
scope, there will he other optical 
apparatus that you will want to 
make. Then the book you will 
need is 

AMATEUR TELESCOPE 
MAKING — ADVANCED 

(650 pages, 361 illustrations) 

S5 00 postpaid, domestic, foreign S5 35 
Ask for detailed information on 
these two practical books on an im- 
portant scientific hobby. A postal 
card will do. 


SCIENTIFIC AMERICAN 

24 West 40th Street , N Y 18, N. Y 
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UNINTERRUPTED 

j Longtime (up tol2hours] Conference 
! & Telephone Recordings on Safety Film 
1 Models for Dictation "TALKIES’* 

MILES REPRODUCER CO..mc 812 BROADWAY. N.Y.3 SA~-2 


ECONOMICAL 

PERMANENT 

INSTANTANEOUS 

PLAY-BACK 


THE 

PARYA-GRAPH 

8 

INSTRUMENTS 
IN ONE 


NEW ALL-PURPOSE 
DRAWING AND 
MEASURING 
INSTRUMENT 


THE PARVA-GRAPH 
is a combination 
Square, Divider, 
Proti actor, Triangle, 
Ruler, Compass, 
French Curve and 
Mitre 

NOT JUST A NOVELTY' 

The Parva-graph is accurately designed, mathe- 
matically calibrated, and is made of tough, 
transparent plastic 

EASY TO USE* 

There is nothing complicated about the Parva- 
graph— -nothing new to learn Can be used to 
advantage in the classroom, in the workshop 
and m the professional drafting room. 

Only $1 25 Postpaid 
Send Cash or Money Order Today' 

Sent COD, plus postage 

| MASTER SPECIALTIES CO. *""" — — — ^ 

BOX 16 Boulevard Station — New York 59, N Y I 
I Gentlemen- l 

! [ 3 I enclose $i 25 — Please send me the Fan a- I 
I Graph postpaid g 

• C 3 Send Farva-Graph — C o D. I will pay post- * 
I man, plus postage | 

NAME . .. ... | 

CITY .. STATE ! 


PNQT**CTOK 

r, jt 
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fc™* 

ufelp < | 

acntsiNc tool. 
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Producto-Chek Gage Kit will actually 
i do the work of more than a million 
1 separate gages, but it weighs only 40 
1 pounds and is housed m a hardwood 
box 10 by 20 by 4 inches. 

Particularly adapted to the small 
shop, the kit has the advantage of 
limitless precision measuring equip- 
ment at the cost of barely a dozen 
separate gages. Thus it enables engag- 
ing in all kmds of precision production 
work not previously advisable because 
of the high mvestment in many separate 
instruments for proper inspection 

WATER HEATER 

Conveniently Heats a 

Bucketful a f a Time 

A shock-proof electric water heater 
weighing about ten pounds and de- 
signed for use in an ordinary bucket 
! consists of a switch in a compact sealed 
metal box with the heater coil sus- 
pended beneath it. On the side of the 
box is a switch lever which also acts 
as a support for the pail handle, auto- 
matically turning on the current when 
a pail is hung on it Should the water 



Hot water when and where needed 

boil away below a certain level, the 
switch automatically cuts off. The de- 
vice can be suspended from a wall by 
slotted holes placed near any con- 
venient electric outlet. The heater has 
many uses around a shop, factory, oi 
farm. 

CARPETS CLEANED 

Conveniently "On the Spot" 

With Soapless Detergent 

Location cleaning of wall-to-wall 
carpeting in hotels, clubs, theaters, res- 
taurants, and other places where re- 
moval of floor coverings is incon- 
venient, is an advantage offered by a 
new detergent, with high lathering 
properties, that is said to contain no 
soap. Used m solution and applied by 
means of a rotary brush, released dirt 
and soiled detergent are removed with 
a wet vacuum. The cleanser, called 
Neutrotone, removes ordinary types of 
soil, disinfects, deodorizes, and demoths, 
without leaving a residue or harming 
texture, color, or tensile stength, ac- 
cording to its manufacturer, The 
Mathieson Alkali Works. 

Although designed for on-location 


cleaning, carpet cleaning plants may 
also find it useful where shrinkage of 
the floor covering or untwisting of 
twisted pile carpeting might be caused 
by the regular plant shampooing process 

PAD DYEING 

Done with Wafer-Resms , 

Requires no Solvents 

C3il-in-water pigment resm finishes, 
for the pad- dyeing of fabrics, are 
now available to the textile industry. 
The watei -thinned emulsions require 
no expensive and inflammable solvent 
thinners. Extenders and high-speed 
mixers are also unnecessaiy, and it is 
claimed that the problems of color 
exhaustion and migration are elimi- 
nated. The new Sheidye “Water- 
Thinned Pigment-Resin” colors, manu- 
factured by , Sherwin-Williams Com- 
pany, promise possibilities of substan- 
tial cost saving, and it is said that there 
is less time lost in preparing for a run 
or in changing colors between runs 
Equipment is cleaned simply by wash- 
ing down with water between opera- 
tions. 


DISTRESS SIGNAL 

With Day or Night Colors 

Is Highly Visible 

Giving off a brilliant orange smoke 
for day-time use and a blindingly 
intense red flare at night, a double- 
ended, compact hand-held pyrotechnic 
signal is now offered for civilian users 
In use, the desired fuse is ignited by 
breaking the seal and pulling an igniter 
ring. Special construction prevents 
bums and allows the signal to be 
doused in water, after one signal coloi 
has been discharged, without damag- 
ing the signal color in the opposite end 
Burning time is 18 to 20 seconds, ac- 
cording to Aerial Products, Inc., and 
both the day and night color charges 
are contained in one unit 5% inches 
long and 1% inches in diameter. The 
signal is expected to receive wide re- 
ception with commercial and private 
marine operators, sportsmen, and flyers 


TANK PRE-HEATER 
Warms Heavy Liquids 
Stored in Bulk Tanks 

Lower grade oils, tar, asphalt, and 
other heavy bodied liquids requiring 
pre -heating for proper combustion or 



Pre-heater for heavy liquids 
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handling can be warmed before leaving 
the bulk tank, with a new pre-heater 
incorporating 38 square feet of direct 
radiation surface Built for use with 
either steam or hot water, the pre- 
heater, developed by the Rempe Com- 
pany, is provided with a flow accumu- 
lator which assures that the liquid will 
flow over the coils before entering 
the suction line. The unit fits any size 
tank having a man-hole of I6V2 inches, 
or larger, diameter. 

RIVET PLUG 
To Be Used With 
Ho! low Rivets 

Users of hollow Cherry Rivets who 
find it desirable to have the head of 
the rivet match or harmonize with the 
surface color or texture of the mate- 
rial being fastened, will now be able to 
use newly developed Umbrella Plugs 
which fit into the center of the rivets. 
The head of the plug furnishes a smooth 
cap completely covering the head of 
the rivet. These plugs, available in 
aluminum, copper, or plastics, can be 
colored to match or harmonize with the 



surrounding surface. Typical application 
examples are enameled signs, furni- 
ture, smooth surface household ap- 
pliances, and industrial equipment. 

Easy to insert, the plugs have a 
knurled and tapered shank which fits 
tightly into the hollow center of the 
rivet. The pointed end of the shank is 
inserted into the installed rivet, and 
the plug is pushed in by hand. 

DEEP DRAWING 
Facilitated by Stable 
Chemical Compound 

A drawing compound that maintains 
its inherent physical properties during 
repeated deep drawing of ferrous and 
non-ferrous alloys has a high film 
strength and does not separate even 
under intense stresses. The properties 
of the molecules at the interface, be- 
tween the lubricant and the metal sur- 
faces, remain constant during the draw- 
ing operation because of the chemical 
stability of the compound. 

Superdraw, as the compound is 
called, is unaffected by atmosphere and 
heat, its complex organic molecules 
resisting chemical and physical de- 
terioration. Chemically inert, it leaves 
no heavy scale nor does it leave stains 
on the surface of any alloy. Superdraw 
is easy to apply— by hand, brush, spray, 
roller, dipping, or pouring — and it may 


be extended to suit the draw by dilut- 
ing with warm water It is easily re- 
moved with any alkaline cleaner or 
any routine cleaning procedure 

MR CONTROL 

Valve Operated by 
Simple Foot Pedal 

Developed to meet a demand for an 
air control low m cost but constructed 
along the same lines as the higher 
priced controls, the new Redmer foot 
control has a brass valve which will 
withstand plenty of abuse 
The foot pedal is designed so as to 
make its operation as tireless as pos- 



A roller makes action easy 

sible. The opening and closing of the 
plunger of the valve on the foot pedal 
is operated by a roller on the pedal 
castmg which relieves wear on the 
plunger and facilitates its operation. 

SOFT SLEDGES 
Have Replaceable 
Striking Surfaces 

Soft hammers, in the light-sledge 
weight range, are now available m two 
new models. One has a replaceable 
copper or brass head; the other re- 
placeable brass or copper tips. Each 
type comes in four head diameter sizes 
1%, 2, 21/4, and 2% inches, and weigh 
from 4V 2 to 10 ^ pounds. Equipped with 
safety leather washer handles, these 
Perfect Balance soft hammers have 
been designed for use in locomotive 
shops, for the assembly of heavy ma- 
chinery in tool and die shops, and so 
on. The steel head on the removable- 
tips model is case hardened. 

Made by the Gregory Tool and Manu- 
facturing Company, the complete line 
of these hammers now consists of 12 
different models and 56 different num- 
bers, ranging m diameter of head from 
% to 21/2 inches, and in weight from 
3 V 2 ounces to 10 2 4» pounds. 

INTERNAL* PLATING 
Makes Steel Piping 
Corrosion Resistant 

A smooth, ductile, pore-free mckel 
deposit, fully adherent to the base 
metal, can now be applied by electro- 
plating to pipe or tubmg up to 18 
inches overall diameter, in random 
lengths of approximately 20 feet. The 
process endows steel pipe with the 
corrosion-resistance of nickel, while 
retaining the low cost, strength, and 
fabricating characteristics of the steel. 
Internally plated pipe can be welded, 
reduced, and bent — hot or cold — with- 
out destroying any portion of the in- 
ternal lining, according to the proc- 
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Reg, Patent Attorneys Since 
1 430 Snow Bldg. Washington ' 


MEN MADE TO ORDER 


Fit Your Abilities 
ToThe Opportunities 
You have unused talents 
and mental powers Learn to 
WWmIWbM develop those faculties of mmd 
wh’ch toda\ s world of business 
demands Start life anew t, ' th- 
ou S thanking your affairs . Write 
the Rosier uuans for Jree Sealed 
Book telLng how' you ma\ receive age-old 
teachings to euhit.e personal power. 

\ddiess Scribe AVM 

Jbe ROSICRUCIANS, (Amorc) • San Jose, Calif 
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NOW IS THE TIME TO 
PATENT YOUR INVENTION 

Manufacturei s ever} where 
m striving to keep ahead 
of competition are buying 
up patent rights so that 
they will have new items 
to make and sell Hence, 
the wise thing for you to 
do is also to act at once. 1 
Protect your invention — I 
and yourself — by apply- [ 
nig for a patent now 

GET FREE “PATENT GUIDE” 

Our free 48 page “Patent Guide” tells 
what details are necessary to apply , 
for a patent , and countless other facts 
you will want to know Mail coupon 
for Free “Patent Guide” and “Record 
of Invention” form today 


CLARENCE A. 0 BRIEN 
& HARVEY B. JACOBSON 


Registered Patent Attorneys 
45-C Adams Bldg., Washington 4, D. C. 
Please send your 48-Page “Patent Guide” 
and ycrnr “Record of Invention” form 
FREE. This request does not obligate me. 

Name 

Address . ... 

City 


State 
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Haw Tor Bun a Lathe 
Write for this 128- 
pagre handbook on 
the operation and 
careof metal work- 
ing lathes 365 
illustrations Sent 
postpaid for 25c 


Modern m design, South Bend 
Lathes are accurate, versatile, fast, 
and dependable. Thesr precision, 
wide range of spindle speeds, and 
rigidity permit machining work to 
tolerances and finishes which often 
eliminate the need for subsequent 
grinding or lapping operations. 
Made with 9", 10", 13", lAVi, and 
16" swings Prices start at $110 50 
f.o. b factory Write for catalog. 


SOUTH BEND LATHE WORKS 

Lathe Builders Since 1906 
458 E. Madison St., South Bend 22, Indiana 


100 PATHS TO A LIVING 

Edward Mott Woolley tells HOW 100 men 
and women found jobs, beat age limit, 
started small business on scant capital oi 
none, changed occupations, traded ability for 
partnership. $1 postp'd 105 pages 

E M WOOLLEY ASSOCIATES. Publishers. 
Passaic Park, N J 



CAN BE SAVED 


_ _ “GIVE YOUR HAIR A CHANCE” 

is the amazing book by J W KING, 
_ . Sc B on dandruff, baldness, thinning 
and graying hair Much usable information — 
\Oh%o State Medical Journal Best investment — 
Scieiice Education Debunks hair fads — Scien- 
tific American Scientific fact — Sunset Magazine With- 
out commercial biaa. — Teaching p — •s ss.., 

Biologist Book of a scientist —Home Acres 
I Enormous assistance — Factorial Review Prac- 
tical — Science News Letter Send only $2 


today for postpaid copy of this authentic 
instruction, on how to save your hair. 6th 
printing. Prompt refund if not helped. 


fm fym 
Atom* 

fOHN W KTNC Sc B 


turn PUBLISHING CO. (Est. 1933) DopL 29. Cambridge 42, Mass 


"A SIX ROOM HOUSE, 
$2800.00 Complete, 
Ready for You 
to Move In" 

by George W. Pearce 

The author, a mechanical engineer, re- 
views the history of housing and shows how 
building costs have risen m the last 150 
years until few families can buy a house 
adequate for their needs. 

He then describes how, by the use of 
various money-saving building methods,, a 
large, modern, 6-room, thoroughly insu- 
lated, fire resistant, 2-bath bungalow with 
garage can be had most anywhere m the 
United States for #2800 00 

Included with the book are 10 folded 
drawings 12" wide x 18" long These 
drawings by Mr. Pearce show all the details 
of construction for this house — - the wir- 
ing, the plumbing, the automatic oil heat- 
ing system and the fluorescent lighting. 
The book is devoted to showing how similar 
savings can be made on any house of any 
style, size or floor plan 

A very readable and interesting book. 
Every prospective home owner should have 
a copy. 138 6" by 9" pages, 26 illustra- 
tions, leatherette bound, 10 large drawings. 
Send #2.00 to TECHNICAL PRESS, 
Box 61, Swamp scott. Mass, and your copy 
will be rushed to you postpaid. Distributed 
solely by Technical Press — Not sold in 
book stores. 


essors, Bart Manufacturing Company 
Lectro-Clad piping is said to make 
substantial savings possible and to ex- 
tend the use of corrosion-resistant ma- 
terial to applications formerly pro- 
hibited by the high cost o£ solid alloy 
pipe 

Applications m the production or 
handlmg of petroleum, chemicals, foods, 
and so on are indicated 

RAPID ¥ISE 

Uses Lever Locking 
Instead of Screw 

A screwless vise, known as the Hem- 
rich Grip -Master, has a movable jaw 
which can be adjusted to the work m a 
j'lffy and then locked securely by mov- 
ing a locking lever. The bars and lock- 
ing mechanism are hardened, then pre- 



cision giound The wide clearance be- 
tween jaw guides permits drilling light 
through the work and prevents inter- 
ference from accumulating chips. Jaws 
have built-in, recessed parallels A re- 
movable V-jaw accessory accommodates 
round pieces. 

METAL ROOFING 

Protected by Treatment 

With Adherent Compound 

P rotected metal for roofing and siding 
on industrial and agricultural build- 
ings is available in the form of fiat, 
corrugated, or V~crimp steel sheets, 
the surfaces and edges of which have 
been treated with “Plastipitch,” a com- 
pound perfected by Koppers Company, 
Inc. The compound adheres perma- 
nently to metal at low as well as high 
atmospheric temperatures and thoi - 
oughly protects the base from rusting, 
corrosion, salt air, and the effects of 
chemical fumes present in many areas 

Besides uses for roofing and siding, 
the material is suitable for gutters, 
ventilators, flashings, ducts, and so on 
The sheets can be easily fabricated 
without special equipment and can be 
bent without impairing the coatmg be- 
cause of its toughness and elasticity 
They do not require further painting, 

CONTAINER COATING 

Covers in One Application; 

Resists Heat and Food Acids 

Increased production and better deco- 
rating results appear to be in the 
making for the metal package industry 


J E4 

%L 


with the inti eduction ot Rolox vinyl 
white coatmg enamel 

Said to fill the need lor a one-coat 
material with good resistance to food 
acids and fats, and to provide stability 
under high and repeated baking tem- 
peratures, Rolox vinyl white offers an 
impioved sanitary lining coatmg for 
use on foodstuff containers requiring 
pasteurization, sterilization, and process- 
mg. 

An unusually high solids content, 
heretofore difficult to obtam in vinyl 
coatings, contributes to the superior 
properties of this new flexible coating. 
This increased pigment is reported to 
give hiding power equal to that of two 
coats of conventional vinyl materials, 
while the greater vehicle content is 
i esponsible for the high gloss and 
tough, mar-resistant film surface, as 
well as better flowing qualities that 
help eliminate ridging. 

The material may be applied directly 
to unsized black plate, electrolytic or 
hot dip tin, and is odorless and taste- 
less, the latter features being of impor- 
tance m food and cosmetic packaging 

MICROFILM RECORDER 

Photographs , Endorses, and 

Face-Stamps Checks and Papers 

F or use m banks and offices, a new 
microfilming machine simultaneously 
photographs the front and back of a 
business document. The document’s 
area is reduced by 1000 times and the 
images appear side by side on a nar- 
row 16 millimeter film 

Known as the Duplex Recordak, pro- 
duced by Eastman Kodak Company, 
the new machine employs mirrors so 
that the front and back of a piece of 
paper are reflected simultaneously to 
the camera. 

One hundred bank checks or refer- 
ence cards, both sides, can be repro- 
duced on one foot of 16 millimeter 
microfilm, or more than eight images 
per inch On a 100-foot roll, more than 
10,000 checks — front and back — can be 
photographed A duplicate film can be 
exposed at the same time, since the 



AH the mechanism of the Recordak 
is contained in a desk-size cabinet 
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film unit has two lenses and holds two 
rolls of film. 

The new machine will also endorse 
bank checks. Placing an endorser 
mechanism inside the microfilming ma- 
chine is expected to save considerable 
time and work in banking procedures, 
by eliminating a separate operation. 

A third job performed by the ma- 
chine is face-stamping each document. 
‘‘Photo by Recordak” is printed on each 
document before it is recorded Thus 
bank checks or business papers which 
might become involved in legal pro- 
ceedings are known to be “filed” on 
microfilm. 

CONCRETE FORMS 

Protected by New 
Surface Film 

Contractors can now coat the surface 
of plywood concrete forms with the 
same thickness of protective film in one 
coat as was previously obtained in two 
coats. The additional protection and the 
saving in application and handling 
will be particularly welcome on large 
concrete jobs. 

The new A. C. Horn Company Form- 
film is used for preparing forms, such 
as plywood or other fibrous wood, in 
which concrete will be held in proper 
position until setting has taken place. 
The proper coating of plywood with 
Formfikn produces smooth concrete, 
free from grain markings and ready 
for painting if desired. 

The film is said to condition the ply- 
wood so that it is highly resistant to 
warping or swelling because the Form- 
film is highly water repellent. No con- 
crete will adhere at any stage of set- 
ting. Tests have indicated that re-use 
of coated plywood forms as often as 
four or five times without recoating is 
possible, and that the life of the ply- 
wood is materially increased. 

TELL-TALE LABEL 

Warns of Dampness 

by Turning Pink 

Sensitized labels — smaller than a post- 
age stamp — which change color with 
humidity are now available to serve as 
humidity indicators m a multitude of 
applications. Color changes are distinct, 
definite, and reversible; the label being 
a brilliant blue-green when dry, and 
pink when humidity approaches the 
point where mold, mildew, corrosion, 
rust, sogginess, and so on occur. 

“HygrolabeLs” are self-adhering and 
are supplied in roll and strip form 
upon a protective backing. Individual 
labels may be placed on, in, or between 
the material to be checked. By remov- 
ing the label from the protective back- 
ing it may be affixed to any surface. 
Leaving the protective backing in place 
allows the label to be placed in any 
powdered, granulated, or flaked mate- 
rial without contaminating the product. 

Some of the suitable applications ap- 
pear to be: checking the degree of 
moisture in rooms, containers, tanks, 
and like places; determining the mois- 
ture content of powder, cereal, cotton, 


cloth, paper, tobacco, and so on; and 
testing the leak-proofness of glass, 
cellophane, waxed, or other sealed 
packages. Labels may be used repeated- 
ly. 

PRESSURE SWITCH 
Withstands Temperature 
Changes; Gives Snap Action 

Reported to combine ruggedness and 
accuracy, a pressure switch is now 



Adjustable for actuating pressure 


available with a sealed-in snap -action 
switch that has an electrical capacity 
of six amperes at 64 volts d c and 10 
amperes at 110 volts a c. The pressure 
adjustment can be securely locked and 
sealed. Direct wire connections to ter- 
minals through a grommet opening 
eliminate wire splicing. 

A temperature resistant diaphragm is 
backed by a mushroom-shaped plate to 



The original hand tool and today’s finest 
for work on any metal, alloy, plastic, 
wood, horn, hone, glass, etc. Fits your 
hand comfortably, perfectly balanced, 
weighs only 12 ounces. 

Handee’s usefulness is as extensive as the 
number of quick and easy-to-change ac- 
cessories you own . . . choose from more 
than 30 0 in the Chicago line. Operates on 
AC or DC current at 25,000 r.p.m. With 
7 accessories, post- 
paid $18*51 

HANDEE KIT 
Handee Tool and 
45 useful, most 
popular accessories 
in compact, steel 
carrying case. Post- 
paid S25J0 

Wnte for free new 
6 4- page catalog 

CHICAGO WHEEL & MFG. CO. 

1101 W. f&orsro® Sf. Dept SA. Chicago 7, III 


For Scientific and Technical Books 
Try our Book Department 
SCIENTIFIC AMERICAN 
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With a little spare time — with no financial outlay you can now start a spare time business to 
take care of NEW ONE YEAR subscriptions for SCIENTIFIC AMERICAN and also for new and 
renewal subscriptions for other publications. 

There are probably hundreds of homes within a one mile radius of yours, in which this 
magazine and other popular publications are read regularly. These magazine readers prefer 
to place their subscriptions through a reliable local magazine service. 

When you discover how easy and profitable It is to establish a neighborhood subscription 
service, you will want to start writing your own pay-checks. This coupon will bring you 
complete details without cost or obligation. 

INDEPENDENT .AGENCY DIVISION 

Room 1 20 b 250 Park Avenue, New York, 17, N.Y. 

Without cost or obligation, please tel! me how to start a neighborhood magazine Subscription 
Service. 

NAME 

ADDRESS 

POST afficf - - - - ■ 7 _nm statf _ 
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YOUR HAI 

and Its Care 


By Oscar L. Levin, M.D. 
and Howard T. Behrman, M.D, 


NEW, REVISED, EXPANDED EDITION— JUST OUT' 
If you want healthy hair, lo\ely hair, then you need 
tne expert ad\ice in this book 
Two medical specialists have nere pooled their knowl- 
edge to gne sou in plain language the up-to-date 
scientific facts now available about hair They tell you 

what to do to save and beautify your hair, stimulate 

healthier hair growth, and deal with many problems, 

common and uncommon, as 


Dandruff — gray hair — thinning hair — care of the 
scalp — baldness — abnormal types of hair — excessive 
oUmess— brittle dryness — hair falling out— infection 
— parasites — hair hygiene, etc , etc 
Medical science is better equipped today than ever 
before to prevent tiouble above the hair line, or, 
should some difficulty already have arisen, to deal 


effectively with it 

"A worthwhile book full of important information ’* 
— Ohio State Medical Journal 


Price §2 00, incl postage. 5-day-Money-Rack Guarantee 
-EMERSON BOOKS, Inc , Dept. 552-C, 251 W 19th 
Street, New York 11 


THE BIHARY SLIDE RULE 

equals a 20 Inch 
Straight Slide Rule in 
precision Has C, Cl, 
A, K, Log, LL1, LL2, 
LL3, LL4, Binary, Add 
and Subtract Scales. 
Gives Trig Functions 
from 0 to 90 degrees 
and reads to 1 Minute 
The Engine - divided 
Scales are on white 
enameled metal Per- 
manently accurate Dia 
8 Ya". Large figures and 
graduations eliminate 
eyestrain Exceptional value and utility. Price, 
with Case and Instructions, $5 80 Circulars free 
Your money back if you are not entirely satisfied 

Gilson Slide Rile Go., Stuart, Fla. 

Slide Rule Makers since 1915 



THE HENRY SYSTEM 
Of Finger Print 
Classification 
and 

Identification 

is now in use by most 
of the Police Departments in the 
United States. It is also the system 
which applicants for many Civil 
Service positions must master before 
they can successfully fill all require- 
ments. 

The only book based on the Henry 
System is Frederick Kuhne’s 

“THE FINGER PRINT 
INSTRUCTOR” 

In this 182-page book, written by a 
noted finger print expert who was 
for many years in the Bureau of 
Criminal Investigation, New York 
Police Department, will be found 
complete instructions on every phase 
of the work from taking the prints 
to final identification. Numerous 
photographs and reproductions of 
prints make all details dear. 

Used by many governmental and 
industrial personnel departments 
and by the F.B.I. 

$4.25 postpaid 

Grdftr from SCIENTIFIC AMERICAN 
24 Wesi 4Htii Street, New York 18, M«Y. 


1 control extremes of pressure, while 
i the large diaphragm area is described 
i as giving close differentials Normally - 
off or normally- on adjustments are a 
matter of changing one wire. Pressures 
ranging up to 150 pounds per square 
inch are suitable for operating the 
unit. All parts of the Nason “Pressure- 
Clix” switch are rust-proofed. 

DRAFTING SPACER 

Puts Cross-Shading Lines 
on Mechanical Basis 

Cross-hatching and shading are re- 
ported to be simplified and improved 
in spacing by a new lateral -spacing 
bar that attaches to a standard drafts- 
man’s triangle. Known as the “Midget” 
bar, the device may be adjusted to 


CUD b 



Draftsman aid is attached to an 
ordinary triangle by strips of tape 


any desired spacing up to about 3/16 
inch. Attachment to the triangle is ac- 
complished with a tape, although spe- 
cial slotted triangles are also available 
for use with the bar. 

CELLULOSE TEXTILE FINISH 

Made of Wastes by 

Oxidizing Method 

Substitution of an oxidizing agent for 
heat is now reported to provide an im- 
proved method of making cellulose 
suitable for textile finishing In the 
past, heat has been difficult to control 
in the exact amounts required, and 
local over-heating sometimes created 
non- uniformities in the finished prod- 
uct 

In the new process, cellulose is treated 
with an oxidizing agent for sufficient 
time to increase its solubility in aque- 
ous-alkaline solutions. Waste-regen- 
erated cellulose is the preferred mate- 
rial to use in making this finis hin g 
agent, according to Sylvania Industrial 
Corporation, developers of the method. 

Inexpensive raw materials, and ease 
of controlling the manufacturing proc- 
ess, appear to indicate a large poten- 
tial use for the product in the textile 
finishing field. It may also be used as 
a pigment binder in the printing and 
pad dyeing of textiles. 


» r iri ui 


ON HAND 


Heavy 3-SN-ONS 


Light 3-IN-ONE 


Refrigerators, mixers, motors, 
power tools lawn 

mowers, ironers. 


Sweepers, sewing machines, 
hinges, guns, locks, 

metal drawers 



ARMY AUCTION BARGAINS' 


Krag rear sight, new $1 00 each 

Shotgun nipples 25 " 

Mauser ’98 book, showing parts 45 ” 

Flint pistol barrel, 6", rust* 35 ” 

Flints, assorted, 12 for 1 00 

Assorted screw drivers, 12 for 1 00 


Prices do not include postage Articles 
shown in special circular for 3<£ stamp 
1945 catalog, 308 pages, over 2000 illustrations 
mailed in U S for one dollar 
Francis Bannermon Sons, 501 B'way, N Y 12 


gftrfS 


Complete HOME 
STUDY COURSES and 
self-instruction text- 
books, slightly used 
Rented, sold, ex- 
changed All subjects 
100% satisfaction Cash paid for used courses Full 
details & 100-page illustrated bargain catalog Free 


Write Nelson Co . 1139 S Wabash Av„ Dept. 2-31, 
Chicago 5. III. 


CBANITE SELF-WELDING FLUX 
REPAIRS all ELECTRIC HEATING ELEMENTS 
So simple anyone can make repairs in your 
broken or burnt-out electrical appliances — 
irons, toasters, stoves SC etc. Guaranteed 
nothing like it From our mines to your 
appliances. #1 OO per package. $7 50 per 
doz. Stick form 25 (h $2 00 per doz 
CHAN tf£ SALES COMPANY 
914 South Main Forth Worth 4, Texas 


woMSHo* 


for 

fEW 

Invent'™ 


> MODEL MAKFRS 

> MAINTENANCE 

> NOBBY SHOPS 

> HOME SHOPS 

» SALVAGE PARTS 


Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 
. . . For Pleasure and Profit 1 

If you have a workshop — at home 
or in business — you need this new 
W arner Electroplater At the stroke 
of an electrified brush, you can 
electroplate models and projects- 
j-ou can replate worn articles, fau- 
cets. tools, fixtures, silverware, etc 
with a durable, sparkling coat of 
metal . - Gold, Silver, Chromium, 
Nickel, Copper or Cadmium, Method 
Is easy, simple quick Everything 
furnished— equipment complete 
ready for use By doiny a bn of work 
for others, your machine can pay for 
itself within a wick So make your 
shop complete by getting a Warner 
Electroplater right away Send to- 
day for FREE SAMPLE and Illus- 
trated literature. ACT AT ONCFJ 
WARNER ELECTRIC CO.. DEPT. H -49 
N. Wells St., Chicago 10, 111. 


FREE Details & Sample 


B 

! WARNER ELECTRIC CO. I 

I 663 N. Wells St., Chicago 10, Dept H-49 | 

| Gentlemen: Send Free Sample and Details to I 

I Address | 

| City ' .. Zone State J 
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CURRENT BULLETI 
BRIEFS 


Conducted by K. M. CANAVAN 

(The Editor will appreciate it 
if you will mention Scientific 
American when writing for any 
of the publications listed below ) 

Brazing Carbide Tool Tips With Easy- 
Flo Number 3. This four-page bulle- 
tin discusses the advantages of the use 
of this silver brazing alloy and covers 
its application m torch, furnace, gas- 
air burner, and induction brazing. Re- 
quest Bulletin 11 -A. Handy and Har- 
man, 82 Fulton Street, New York 7, 
New York — Gratis. 

Ngrelco Industrial X-Ray Equipment, 
a 12-page booklet, contains descrip- 
tions, specifications, and applications 
of the following equipment Searchray 
Models 80 and 150, Searchray Model 
150 CF (conveyor type), Searchray 
Model 90 (mobile type), X-Ray Spec- 
trometer, and the camera-type X-Ray 
diffraction unit. North American Philips 
Company, Inc., Publicity Department, 
100 East 42nd Street, New York 17, 
New York. — Gratis. 

Catalog Number 45 compiles pertinent 
information on safety and relief 
valves. Line drawings depict basic 
types, with charts showing what each 
type can be used for. A condensed 
bulletin and price sheet are contained 
in a supplement (Number 45 A) to this 
catalog. Farris Engineering Company, 
400 Commercial Avenue, Palisades 
Park, New Jersey — Gratis. 

How to Save Money on Industrial 
Hauling Jobs and Equipment. Con- 
taining 38 pages and fully illustrated, 
this booklet on industrial tires outlines 
the following savings to users: less 
hauling time, floor wear, noise, and 
depreciation; reduced breakage; and 
fewer accidents. A section on care and 
maintenance is featured and descrip- 
tions of each model in the industrial 
tire line are given The B. F . Goodrich 
Company, Public Relations Department, 
Akron, Ohio. — Gratis. 

Ellpro Cutting Electrodes is a four- 
page bulletin describing cutting 
electrodes for underwater and surface 
cutting. Their use m harbor clearance, 
salvage, and certain construction op- 
erations has been revealed since the 
war’s end. It is stated that these elec- 
trodes can be used with any portable 
welding set by ]ust adding a tank of 
oxygen. Ellwood Products Corporation , 
Ellwood City, Pennsylvania. — Gratis. 

Evaluation of Effects of Torsional 
Vibration is a 578-page treatise 
covering experimental and analytical 
methods used by Diesel engine manu- 
facturers to investigate and apply 
means of controlling torsional vibra- 
tions. Prepared in response to a re- 
quest from the Navy, it has been 
authorized for general distribution to 
industry because of its broad applica- 


tion and interest. Characteristics of 
torsional vibration measurement equip- 
ment are discussed and compared, 
short-cut methods are given, and 
fatigue testmg of full scale parts is 
presented. This illustrated book has 
clothboard covers Society of Automo- 
tive Engineers, 29 VJest 39th Street, 
New York 18, New York. — $5.00 to SAE 
members, $ 10 00 to non-members. 

Locke Thread Gages is an eight -page 
catalog covermg specifications and 
prices of gages designed with a new 
feature — a clearance below the roots 
of the threads — to mcrease gage life. 
All features of this clearance are out- 
lined. Locke Gage Company, 10232 
Woodward Avenue, Detroit 2, Michi- 
gan. — Gratis. 

Industrial Logistics — A Survey for 
Management. In this 12-page book- 
let one of the simplest, most effective 
means for handling materials and 
manufactured products is presented 
with an explanation as to how it re- 
duces costs in procurement, production, 
and distribution of goods by load trans- 
portation The Elwell-Parker Electric 
Company, Cleveland, Ohio. — Gratis 

The Practical Design of Welded Steel 
Structures. Of value to designers, 
engineers, and fabricators, this 150 -page 
book covers various welding processes, 
simple welded joints and connections, 
beam connections, and temperature ef- 
fects. A special section is based on the 
American Weldmg Society codes 
American Welding Society, 33 West 39th 
Street, New York 18, New York — $1.00 

Friction Sawing. In this 24 -page book- 
let is described a new technique for 
cutting materials with high-speed saw- 
ing machines. Containing information 
for those seekmg a faster way to cut 
and shape ferrous materials, thus book- 
let explains how friction sawing is 
made possible. DoALL Company, Ma- 
chine Tool Division, 1301 Washington 
Avenue South , Minneapolis 4, Minne- 
sota. — Gratis. 

Relay Engineering Handbook, contain- 
ing 640 pages, is a comprehensive 
guide to the selection and application 
of relays and timers. In addition to 
fundamental principles, this handbook 
explains equipment and circuits en- 
countered in applying relays Many 
short-cuts are listed. This leatherette 
bound volume is cross-indexed, pro- 
fusely illustrated, and comes with the 
user’s name gold-stamped on the cover. 
Struthers-Dunn, Inc., 1321 Arch Street, 
Philadelphia 7, Pennsylvania. — $3.00. 

Everlasting Valves for General Ser- 
vices. This 16-page bulletin shows 
the industrial and process line applica- 
tions which can advantageously use 
lever- operated gate valves. A complete 
line of valves is described and illus- 
trated and their simplicity of design, 
quick action, straight-through flow, 
leak-tight seal, and self-grinding char- 
acteristics are stressed. Request Bulle- 
tin E-150. Everlasting Valve Company, 
49 Fisk Street, Jersey City 5, New 
Jersey. — Gratis . 



AN NOUN AC l 


First-surface mirrors of 
RHODIUM are now added 
to our well-known family of 

CHROLUMINUM AND 
DUOLUX. 

RHODIUM surfaces are as 
hard as most steels, and will 
not tarnish under any known 
conditions of use. 

RHODIUM for ruggedness! 
CHROLUMINUM for brilliance! 
DUOLUX for semi-reflection! 

Write for folder of information 
and prices. 

High-vacuum 
chambers are used 
m the production of 
our mirrors . 
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ON TECHNICAL BOOKS 

Quantities Limited 
Order Now 


Title Author Pace NOW 

Original 

Scattering of Light and the Raman Effect 
Biiagavantam £4.75 £2.50 

Hair Dyes Sc Hair Dyeing 

Redgrove 5 00 2.50 

Book of Garden Improvements 

* Brett 2 50 175 

Chromosomes 

White 1 50 1 00 

Chemical Species 

Timmermans 


4 00 2.00 

2.50 1 75 


Private Generating Plant 
Proton 

Substitutes 

H. Bennett 4 00 2 50 

Tin Solders 

Nightingale & 

Hudson 2.75 1 50 

White Shoe Dressings 

W. D John 1 75 1.00 

Manna! of Endocrine Therapy 

CSnherg 3.25 2.00 

Windows & Window Glazing 

Mo Hoy 2.50 1.50 

Tropical Fruits 

Sukh Dval 2.75 1.75 

Welding & Metal Cutting 
Molloy 


Firepumps BC Hydraulics 
Potts & Harris 


2.50 1.75 

2.50 1.25 

Handbook of Mica 

Chowdhury 6 00 3.00 

Strotnherg Injection Carburetor 

Fisher . 2.50 1.75 

Glue and Gelatin 

Smith . 3.75 2.5 0 

Reinforced Concrete Construction 

Crnteil 3 00 1.50 

Elementary Mathematics for Engineers 

Fleming 2.50 1*50 

Methods Be Analysis of Coal 8C Coke 

1.50 1*00 

Aviation Instrument Manual 

5.00 3.00 

4.00 2.00 

Modem Oil Engine Practice 

E. Moiloy 5 00 3,00 

Aircrew’s Book of Practical Mathematics 
Robinson and 

Allan 1.50 1.00 

Pumps BC Pumping 

Molloy 2.00 1 00 

Heat Treatment of Metals 

Winning 1.50 1.00 

Creatine BC Creatinine Metabolism 


Jigs, Tools BC Fixtures 
Gates 


Beard 

4.00 

Plastic Molding 

Dearie 

4.00 

Insect Pests 

Harvey 

4.25 

Adhesives 

Braude 

3.00 

Fruit Pectins 

Hinton 

* 1.75 

Cellulose Chemistry 

Plunguxan 

. 2.25 


(To above prices add 10 cents domestic postage 
for each hook. For foreign postage add 35 cents 
for each hook.) 


(AH prices subject to change without notice.) 

SCIENTIFIC AMERICAN 

24 We st 40& St. New York 18, N. Y. 


Our Book Corner 

THE BOOK DEPARTMENT of Scientific American is conducted with the co- 
operation of the Editors, to make available for you a comprehensive book 
service. Each month the Editors select and review in these columns new books 
in a wide range of scientific and technical fields. In addition, they are ready 
at all times to advise you regarding the best available books on any subject 
You are invited to use this service freely. Tell our Book Department what 
kind of books you want, and you will be furnished with the names of available 
books, including prices. When inquiring about books, please be specific,- 
remember that we can be of the greatest help only when you tel! us just what 
you are looking for. Books listed in these columns may be ordered from our 
Book Department. Add 25 cents per book for mailing outside U. S. All re- 
mittances are to be made in U. S. funds Prices given are subject to change 
without notice. 

TO MAKE CERTAIN that books ordered by or for the men in the Army, located 
m the United States, or men in the Navy, Marines, or Coast Guard, located any- 
where, will be delivered, insurance fees should be sent with orders, as follows 
To $5 in value, 3£ additional; from $5 to $25, TOfi; from $25 to $50, 15ft 


ELECTRONICS DICTIONARY 
By Nelson M. Cooke 
and John Markus 

N early 6500 specialized terms used in 
the various fields of electronics — 
with 600 diagrams and sketches— make 
this compact volume the most compre- 
hensive dictionary available in its field. 
The illustrations are clear and appro- 
priately selected, the definitions are, 
in general, short enough to be explicit 
but expanded enough to cover the sub- 
ject. One of the authors is a Contrib- 
uting Editor to Scientific American. 
(433 pages, 6 by 9 inches.) — $5.10 post- 
paid. — A.P.P. 

THE WILDCATTERS 
By Samuel W. Tait, Jr. 

A merican pioneering of a first-rate 
sort is covered here in retrospect. 
Probably no other section of the coun- 
try’s history contains more inspiring 
reading, more bonanzas, more millions 
lost by stopping too soon, or by sheer 
lack of perspicacity, than does the his- 
tory of the oil industry. This small book 
contains a good portion of this story 
of science and stamina, and presents 
it in a warm and informal manner that 
provides excellent background material 
for the serious researcher, historian, 
writer, or other persons concerned with 
Americana. (218 pages, 6 by 9 inches, 
24 half-tones, 7 maps and drawings.) — 
— $310 postpaid. — E.F.L. 

TELEVISION* THE EYES OF 
TOMORROW 

By Captain William C. Eddy, 

United States Navy (Ret.) 

t EADABLE, occasionally humerous, and 
genuinely informative, this book of- 
fers a panoramic picture of television 
during the past ten years and up to 
present-day operation. Not confined to 
any particular phase of the industry, 
it covers the technical aspects in a semi- 
technical manner; the commercial and 
growing-pains problems unbiasedly; 
and generally provides the reader with 
| a background that would be difficult 


to obtam from half-a-dozen other 
books of the text type. Lighting, studio 
and set design, special effects, uses of 
film, miniatures, production staging, 
actor’s considerations, television in 
education, and a multitude of other 
features are all included. A “Tail- 
Tales” section in the back of the book 
is good bedside reading (330 pages, 6 
by 9 inches, 23 diagrams, 111 half-tones 
of actual television operations.) — $3 85 
postpaid — E.F.L. 

SOAP IN INDUSTRY 

By Georgia leffingweil, Ph*D. 
and Milton Lesser 

C arefully selected formulas for the 
production of various types of in- 
dustrial soaps, together with their ap- 
plications, are here presented in com- 
pact form, plus extensive bibliographies 
for further reference. Particular atten- 
tion is also given to special soap-like 
products which are employed for 
specific industrial purposes. (264 pages, 
5% by 9 inches.) — $4.16 postpaid. — 
AJPJP. 

CHEMISTRY FOR 
ELECTROPLATERS 
By C. B. F. Young 

P urporting to supply those parts of 
chemistry that electroplaters need 
especially to know, this text unfor- 
tunately is marred by a large number 
of errors, some of which may be typo- 
graphical but most of which clearly 
show carelessness and inaccuracy in- 
excusable in the presentation of an 
exact science. Even an abridged text 
need not depart from accuracy to be 
clear. (205 pages, 6 by 9 inches.) — 
$4.10 postpaid. — D.H.K. 

PRODUCTION ILLUSTRATION 

By John Treacy 

T horoughly competent and profes- 
sional treatment of a subject on 
which little has been written. The re- 
markable art techniques developed dur- 
ing the war as an add to inexperienced 
workers, military technicians, and all 
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irilCFC 500,000 OF THEM!! 

1 W ImXI* 3k Buy them for a fraction of their 

■ MiUIbW original cost U S ARMY and 

jg NAVY surplus lenses and prisms 

■ Send 3 cent stamp for list 
i™ Periscope eye piece set 1" Dia ... ea. $1 50 

Right Angle Prism 47 m/m sq. face ea. 2 50 

5 Power Tank Telescope (M71) Brand New 

Coated Optics, Completely Assembled, 

Value $345 00, Perfect ea 22 50 

Wide Angle Eyepiece — All coated optics, 
mounted in focussing cell, 2" clear apera- 
ture, 114" FL, 3 achromatic lenses 

Value $125 00, Perfect ea 9 50 

Complete Set of Optics from Periscope Rifle 

Sight, Value $24 00 ea 2 25 

Metal Parts to make a complete tank artillery 
telescope Directions included . . 7 50 

A. JAEGERS 

Box 84A, So. Ozone Park 20, N Y 



x J 5 /i 6 " Oval Face 
Manufactured by world- 
ip P 8 dlUi Cl famous opticians for use m 

It Sni 9 lvl** Army & Navy 7 x 50 bi- 
noculars Rejected for slightly chipped edges 
Outstanding Bargain! 

Prisms . . ..30^ ea — 4 for $1 00 postpaid 

OCULAR RETICLE, micrometer disc 

for eyepiece Suitable for microscopes, tele- 
scopes, surveying, sighting, and other optical 
measuring instruments, also for counting, 
measuring and locating as with cross-hair 
Very accurately ruled Rests on diaphragm, 
ruling can be seen in the field of view super- 
imposed on image Diameter, .829" Baryta 
light flmt glass, refractive index 1 58 Cross- 
hair and numbered net rulings Our price 
only $1 00 each. Worth many times more 
Quantity strictly limited 

No C. O. D — Remit with order 

HARRY ROSS 

Scientific and Laboratory Apparatus 

70 W. Broadway, N. Y 7, N Y. 




'^T^fEEDER^#0W0BNTIM8DEmEJ 




Equatorial Mountings for 
Weather Bureau Instruments 
and Telescopes 

Ramsden. Eyepieces 

V 2 ”, 1" E F L. 114" dia. each $5 10 

C. C. YOUNG 

25 Richard Road East Hartford 8, Conn 



| 8iaB 1SRiSSSfT J E L ESG0 PE UUL | 
| OBJECTIVES I 

H APERTURE FOCAL LENGTH PRICE b 

1 2" 30" $ 15 00 H 

1 2 V 2 " 37 5" 25 00 ffi 

l§ 3" 45" 40 00 x 

H 31 / 2 " 52 5" 60 00 b 

1 4" 60" 100 00 g 

i 4 V 2 " 67 5" 150 00 y 

S 5" 75" 200 00 m 

1 5V 2 " 82 5" 300 00 g 

1 ASTRONOMICAL MIRRORS 3 

1 6" 90" 400 00 jg 

1 CORRECTLY FIGURED - ALUMINIZED 1 

I 4" 32" FL. $ 15 00 gj 

P 6" 48" F L. 40 00 § 

B 8" 64" F L 70 00 g 

B 10" 80" FL 100 00 m 

H I 2 V 2 " 96" FL. 200 00 § 

M MIRRORS GROUND SPHERICAL READY g 

H FOR POLISHING includes tool, pitch & range, g 

II 4" diameter F/8 $ 8 00 g 

S 6" " " 10 00 g 

m 8" " " 2000 g 

i 10" " " 30 00 | 

3 W 2 " " " 50 00 I 

i R FT MIRROR FIGURED & ALUMINIZED | 
§§ 4" F/4 $25 00 1 

!=§j Send for free catalog I§ 

| MAYFL0R PRODUCTS CORP. 1 

B KATONAH 3, N. Y. i§ 



concerned with technical production, 
cataloguing, or maintenance, are herein 
discussed in an understandable but 
definitely non- amateurish manner. Em- 
phasis is on perspective techniques, and 
the most modem and advanced methods 
of perspective development are illus- 
trated in step-by-step examples. Other 
subjects range from shading, reproduc- 
tion considerations, and drafting stand- 
ards, to the busmess and economic side 
of organizing industrial art departments 
and the place of industrial art in the 
manufacturing world. An unusually 
business-like book for the art field 
(202 pages, 9 by 12 inches, 203 illus- 
trations.) — $4.10 postpaid. — EF.L. 

AIRPLANE CRASH FIRE 
FIGHTING MANUAL 

S afety of the airplane is constantly 
increasing and fatal accidents are 
decreasing, but it is impossible to be- 
lieve that accidents and bad crashes 
will ever be eliminated completely. 
Hence, every possible preparation 
should be made for crash landings and 
the prevention of fire hazards and 
the like. This Manual is a most in- 
formative and complete treatise on this j 
subject and is appropriately illustrated 
Typical chapters are Airplane Crash j 
Fire and Rescue Hazards; Rescue Fea- 
tures; Basic Fire Hazards; Rescue Op- 
erations; and the like. (96 pages.) — 
$1 10 postpaid. — A.K. 

ASTRONOMY— WHAT 
EVERYONE SHOULD KNOW 
By John Stuart Allen 

J ust enough astronomical lore is 
given to take the average total 
novice painlessly over the very ele- 
mentary beginnings of the science, not 
swamp him or scare him off but tell 
him first facts about the solar system, 
constellations, telescopes (felicitously 
explained), meteors, stars, the galaxy, 
and make him want more. Good intro- 
duction before an elementary textbook, 
as it gives a quick panorama of the 
field. (199 pages, 5V2 by 8 inches, 31 
illustrations.) — $2 60 postpaid. — A.GJ. 

BRAZIL, ORCHID OF THE 
TROPICS 

By Mulford and Racine Foster 

N arrative of incidental adventures 
and explorations of two natural- 
ists in the jungles bf Brazil, in search 
primarily of rare flowers. Good reading, 
either as adventure or botanical sci- 
ence. (314 pages, 6 by 9 inches, 148 il- 
lustrations.) — $3.60 postpaid — A.GJ . 

LIFE HISTORY OF AN 
AMERICAN NATURALIST 
By Francis B. Sumner 

F ormer director of a famous institu- 
tion of oceanography writes an auto- 
biography of chief interest to other 
biologists but in another respect prob- 
ably unique. Where the standard auto- 
biographical technique is to cover over 
and rationalize, Sumner obviously rates 
himself as simply one more laboratory 
animal experiment and is more candid 


NOW! MAKE PH0T0- 
C0PIES OF ANYTHING 


. . . Right In your own office — 
Quickly, Accurately, at low Cost! 



Make permanent, error-proof copies \ 
— at 1-a-minute speed — of anything ^ 
written, typed, printed, draw nor photo- 
graphed — even If on both sides No- 1 
darkroom or technical knowledge! 
needed — anyone can operate APECO f- 
Save time, money labor — expedite F 
work Write for full information — now! l 


PHOTOEXACT 

"Copied, 

AMERICA'S MOST WIDELY USED 
PHOTOCOPY EQUIPMENT 

Send for your free 
copy of this informative book 

See how you can save time, money, labor, and assure 
accuracy with this most modern method of copying 
APECO 'S 20-page, fully illustrated book gives you 
the story of Photocopying — shows graphically the 
"what” and “how” of this amazingly simple pro- 
cedure Yours without obligation Write, today 
AMERICAN PHOTOCOPY EQUIPMENT CO 
2S49 N Clark St . Dept KH4S, Chicago 14, 111 
Representatives in principal cities and Canada 



REPAIR YOUR OWN ELECTRIC APPLIANCES 

• NICHROC1TE • 

Mends Heating Elements Easily! 


Simply overlap 
ends, apply Nichro- 
clte Past© and 
turn on the cur- 
rent — a perfect 
weld results. Used 
by big utility 
companies. 



mmmmmtmm 
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HANDY for HOME or INDUSTRIAL USE 


This simple and effective repair material is Just 
the thing for that broken or burned out heating 
element in your electric iron, stove, toaster or 
heater. It does the job in a jiffy Trial order, 
$1 00, 4 ozs , $2 50; 1 pound, $8 00 


ARMSTRONG ELECTRIC CO r Box 861 -SA, 
Minneapolis, Minn. 


TELESCOPES 

AND SUPPLIES 

6 " REFLECTOR KITS 
Full 1" annealed blank and 
10 grades abrasive — Only $6.85 
6 " REFRACTOR KITS 
Class "A" crown and flint and 
10 grades abrasive — Only $69 50 

Mirror and achromatic objectives 
made to order 

Prices for other sizes on request 
kick Quality OUR MOTTO kkk 
Write for Catalogue and Price List 

ASTRO TELESCOPE COMPANY 

P O Box 1365 - Glendale 5, Calif 
George Carroll — 724 E Elk, Glendale 5 


OPTICAL SPECIALTIES 

Spectroscopes, Optical parts — 
instruments. 

Aluminizing of mirrors 
CATALOG ON REQUEST 
Laboratory Specialties, Inc. 

144 South Wabash Street 
WABASH, INDIANA 
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ACHROMATIC WIBE-ANGLE 
FOUR ELEMENT 
TELESCOPE OBJECTIVE 



5 inch effective focal length. 

Outside diameter. Iron® 1-9/16“, 
bade 1-5/16“ 

Consists of 

1) Achromatic plano-convex lens 
1 / 4 " diameter, 3*4 F L Out- 
side surface fluoride coated. 

2) Achromatic negative Sens in 
aluminum mount; 1-1/16" 
diameter; — 12" F L Outside 
surfaces fluoride coated. 

3) Meta? mounting (aluminum- 
magnesium alloy). 


Offers innumerable uses. Excellent wide- 
angle telephoto lens; superb enlarger and 
slide projector lens, covers 2 *4 " x 2 T6 " 
plate; wide-angle telescope objective for 
small finders; for Schmidt cameras; col- 
limator, and macro-photo lens. Many 
other uses will suggest themselves. Works 
well with our focusing eyepieces. A gem 
of beautiful optical workmanship. 


TELESCOPE INVERTER 

Did YOU buy our focusing eyepiece? Now 
you may obtain an inverter that threads 
directly into it. Transform your astro- 
nomical telescope to terrestrial use Com- 
bination also serves as low power micro- 
scope. 

Sleeve, 1?$" O D., £7.00. 

Other diameters £8.00. 

BUSHING; threads into focusing eye- 
piece Standard 1*4" O.D. @ £3.00 

To fit your special size tube £4.00 

EYE-CUP, of soft rubber for the focus- 
ing eyepiece. Excludes side light and fixes 
proper eye-point. With clamping ring, 50p 


KELLNER EYEPIECES 

Fide Field Kellner Orthoscopic ; 2%” 
clear aperture , 4%" E.F.L. (2.2x). 
Mounted 3%" O.D. Complete $15.00 

Both eye and achromatic field lenses are 
fullv fluoride coated. Pupillary distance 
6 34 from eye lens Exit pupil 14 " diam- 
fter* affords great eye relief. LENSES 
UAL 1 for above, without mount, $1300. 


SPECIAL ITEMS 

Dove ( inverting ) prism , 3" long , face 
11 1 16 " sq . Boro - Silicate Crown, 
1.517 refractive index . $1.00 ea. 


Include Postage — Remit with order. 



Catalog of Lenses, Prisms, etc., 10£ 

HARRY ROSS 

Microscopes 

Scientific and Laboratory Apparatus 
70 WEST BROADWAY, N. Y. 7, N. Y. 
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m nakedly baring himself, his fail- 
ures and failings, foibles and faults, in 
public than most of us are, even with 
ourselves. He harpoons others as well, 
also praises others and self wherever 
scientific objectivity calls for either. 
(298 pages, 6 by 9 inches, unillustrated.) 
—$ 3.10 postpaid — A GJ. 

ELECTRON OPTICS AND THE 
ELECTRON MICROSCOPE 
By Zworykin , Morton, Romberg , 
Hillier , and Vance 

T wofold in purpose, this book is de- 
signed to aid users and students of 
present electron microscopes and, in 
addition, to provide a source of theo- 
retical data for designers and experi- 
menters. Section I, while in no sense 
a popularized presentation, avoids ab- 
stract mathematical considerations and 
adheres closely to its purpose of teach- 
ing operatmg techniques. Moreover, 
considerable attention is devoted to ac- 
tual working results of electron 
microscopy. Here, many half-tone plates 
of electron photomicrographs illus- 
trate the application of this compara- 
tively new science to biology, chemistry, 
metallurgy, and so on. Specimen 
preparation is treated fully and the 
various steps are well illustrated Sec- 
tion II, the theoretical portion of the 
book, is mathematical m handling. The 
information contained should be con- 
sidered as supplementing the first sec- 
tion for those whose interests are di- 
rected towards practical operation. (766 
pages, 6 by 8 V 2 inches, 513 half-tones 
and diagrams, appendix of useful data.) 
— $10.25 postpaid. — E.F L. 

THE LOST WOODS 

By Edwin Way Teale 

S o deservedly noted have Teale’s writ- 
ings (“Grassroot Jungles,” “Near 
Horizons,” and others) become that 
one now finds his name often bracketed 
with those of Thoreau, Fabre, and 
Peattie. He not only writes supersmooth 
English prose but his science is sound 
and he avoids sloppy sentimentalities. 
In other words, these are not writings 
for nice old ladies. This book is a col- 
lection of 30 miscellaneous adventures 
of a naturalist (326 pages, 7 by 9 3 A 
inches, more than 200 photographs.) — 
$4.10 postpaid. — A.G.I. 

PASTIMES FOR THE PATIENT 

By Marguerite lekis 
Illustrated by Reba Selden Esh 

A cafeteria of practical methods of 
self entertainment for the con- 
valescent, the bed resting patient, or 
any others shut in. It runs the gamut 
of growing plants in bottles, doing card 
tricks, studying music, making draw- 
ings, leather work, and so on. The 
dozens of illustrations are apt, under - 
standable, easy to follow. In fact, this 
book is one of the happiest bits of 
team work between writer and artist 
ever to be published. It will be highly 
welcome in veterans' and all other hos- 
pitals. (285 pages, 6 by 9 inches.)— 
$3.10 postpaid. — EX.C. 


Modernize Your Lenses 
with 

0PT0-C0TE 

THE REFLECTION REDUCING FILM 

Whether you're interested in tele- 
scope and instrument systems or 
cameras, projectors, enlargers, in- 
crease the efficiency of your 
lenses with OPTO-COTE. This 
scientific coating, developed in 
accordance with Army and Navy 
specifications as to color and 
durability, INCREASES* light trans- 
mission, detail, relative camera 
speed 1/2 to 2/3 stop, crispness 
and contrast, color brilliance and 
fidelity. REDUCES reflections, 
glare, fogging, flares, "ghost" 
images and haze 

OPTO-COTE is particularly bene- 
ficial under adverse light condi- 
tions Our facilities hard or soft 
coat ail types of lenses from the 
smallest to 14" objectives — and 
mirrors. Prices on request. 

ALUMINIZING 

AND OTHER METALLIC FINISHES 

RESEARCH ENGINEERING, Inc. 

PLAINFIELD NEW JERSEY 

Associate of 

WM. MOGEY Cr SONS, INC. 


MOGEY 

TELESCOPES 

Famous for over half a century 


Endless hours of astronomi- 
cal and terrestrial explora- 
tions are at the command of 
a possessor of a Mogey Tele- 
scope. Internationally known, 
Mogey Telescopes are made 
with the superior material 
and careful craftsmanship 
that characterizes famous 
and highly reputable prod- 
ucts. New, improved models 
from 3 to 12 inches aperture 
are in production and we are 
now in a position to accept 
orders. 


EYEPIECES 

Celestial, Terrestrial, Solar 
and Zenith Prism eyepieces 
are available for immediate 
delivery. Prices upon re- 
quest. 

Wm. MOGEY & SONS, Inc 

Established 1882 

PLAINFIELD NEW JERSF 
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Telescoptics 

A Monthly Department for the Amateur Telescope Maker 
Conducted by ALBERT G. INGALLS 

Editor of the Scientific American books "Amateur Telescope Making" 
and "Amateur Telescope Making— Advanced" 


F or observing faint objects, such as 
nebulae and the Milky Way stars, 
telescopes of short focal ratio are the 
best suited; they concentrate the light 
gathered by the objective lens on a 
small area, well illuminated. On the 
other hand, for observing planets, 
where there is plenty of illumination, 
high magnification is possible and this 
may be had by use of telescopes of 
long focal ratio which have a large 
image, sufficiently well illuminated 
Most ordinary telescopes are a com- 
promise, and serve fairly well for both 
purposes. 

The telescope described below has 
very long focal ratio (1*30) and is 
specialized on planetary purposes Its 
tube is nearly nine feet long, though 
its aperture is only 3V 2 inches. It was 
designed and built and the specifica- 
tions for its objective lens are given be- 
low by Lieut.-Colonel Troy W. Lewis, 
an amateur telescope maker who both 
designs and constructs, and who lives 
at 1812 Schiller Ave , Little Rock, 
Arkansas. 

Of course, in optics, whenever you 
gam some advantage you must pay 
tor it with some kind of compromise 
(lucky if only one) and thus this re- 
fractor frankly abandons the advantage 
of compactness. It is true that the 




Figure 1: Lewis long-focus refractor 


Cassegrainian type of telescope enjoys 
both long focus and compactness but 
it does not enjoy the same simplicity 
of construction as the Lewis refractor. 
Perhaps the following article, with the 
one on long-focus reflectors in the 
February number, will help start a 
new trend in the long-focus direction 
Colonel Lewis writes* 

T his communication deals with sev- 
eral advantages found in designing, 
constructing, and using an achromatic 
refractor with focal ratio double that 
of the usual j/ 15. 

Splendid pioneer work was done by 
astronomers some generations ago who 
used, through necessity, long-focus 
plano-convex single lenses made from 
inferior window or bottle glass. Per- 
haps some of the best work done by 


those pioneers was with telescopes 
from 12' to 33' long, with apertures be- 
tween 2" and 3". Inherent spherical 
and chromatic aberrations were ren- 
dered less obtrusive through the ap- 
plication of the well-known laws of 
diminishing curvature and the conceal- 
ing of color errors into the image by 
diffraction. A maximum correction of 
aberrations under these laws occurred 
when the focal length approached 100 
times the square of the aperture of the 
objective. 

There were some monstrosities m 
telescopes m those days. Thus, the 
Huygens brothers made objectives up 
to 210' in length, with a 6" aperture, 
but their best work was done with a 
23' telescope of 2 1/3" aperture. It was 
with this glass, power 100, that Chris- 
tian Huygens solved the great Satumi- 
graphic mystery m 1659 

The achromat invented by Chester 
More Hall in 1733, for many quite ob- 
vious reasons displaced the older long- 
focus single lenses m frail tubes or 
more unstable girders, but it could not 
wholly destroy the merits of properly 
designed long-focal -ratio lenses. Pro- 
fessor David P. Todd, as late as 1911, 
strongly recommended the construction 
of a long-focus open-air telescope in 
a steel box-girder, reinforced so as to 
be unyielding and rigid, thus to se- 
cure the many advantages of long- 
focus lenses under modem conditions 

Most astronomers agree that the 
visual refractor is ideal in the study 
of fine detail in planetary images, but 
for critical work in selenography, 
saturnigraphy, or in areography, it 
must be admitted that the focal ratio 
of the objective should be very much 
higher than the standard type f/15 
established by Fraunhofer many years 
ago. 

The amateur astronomer who wants 
a modern long-focus telescope for 
planetographic work will usually have 
to make one to his own specifications, 
for such telescopes are rated by pro- 
fessional opticians as exceptional and 
expensive. A special lens design is 
called for and that, in itself, is no small 
item of expense. 

Such special lens designing is, how- 
ever, possible. An achromat for any 
desirable focal length may be achro- 
matized for any two bands of the visual 
spectrum at the designer’s option, such 
as B and F, C and F, D and E, D and 
F, or, for photography, D and G'; and 
where the amateur makes his own ob- 
jective an effort should be made to 
achromatize for his particular vision if 
he is allergic to either red or blue. 
Vision differs widely with individuals. 

It had long been the desire of the 
writer to design and construct a mod- 


em 23' achromatic objective of 4" 
aperture, and a glass of that size was 
under actual construction when the 
war called him to active duty with 
the armed forces, thus suspending 
further activities in the optical field 
for the duration and six months. For- 
tunately, two smaller long-focus tele- 
scopes had been made, in 1939, as step- 
ping stones to the ultimate f/69. One 
of those, Figures 1 and 2, is here de- 
scribed. 

This ZV 2 rr achromatic plano-convex 
objective, f/ 30, was made from optical 
glass readily obtainable on the Ameri- 
can market. It is shown (Figure 1) in 
its first temporary altazimuth mount 
Should the amateur wish to make this 
telescope for his own use let him do so 
with complete confidence. He will find, 
provided his vision is entirely normal, 
that the objective has many of the 
characteristics of an apochromat. Such 
trying objects as Venus will be seen 



Figure 2: The brass push-pull cell 


without noticeable secondary spec- 
trum — bright and colorless Fine details 
on the Moon are remarkably clear and 
distinct. It will resolve to the full 
theoretical Dawes’ limit and, as an 
enthusiastic friend has commented, “a 
leetle more 1 ” Its performance really 
has to be experienced to be fully ap- 
preciated. 

This lens is a thin plano-convex 
achromat, cemented, of ZY 2 " aperture 
and 105" equivalent focal length. It 
was designed from Bausch & Lomb 
glass, Crown, BSC-2; Flint, DBF-1. 
It was achromatized for the C and F 
lines The following is a first approxi- 
mation design: 

Let f = focal length of the crown glass 
f = focal length of the flint glass 
Then 1/f + 1/f = — 1/105 

(1) For the crown glass* 

Mean refractive index, 

p l = (151461 + 1 52262) /2 = 1.51861 

Dispersive power, 

= (1.52262 - 1.51461) / 0.51861 = 9.01544 

(2) For the flint glass* 

Mean refractive index, 

jjl = (1.61242 + 1.62843) /2 = 162042 

Dispersive power, 

= (1.62842 - 1 61242) / 0.62042 = 0.02585. 
Then, from the algebraic formula for 
achromatization, it is seen that 0.01544// 
-f 0.02585/f = 0. The linear spectrum 
formed along the axis will be folded on 
itself, bringing the red and blue rays 
into coincidence. 

The design was achromatized to 
bring the minimum focal point to the 
brightest portion of the spectrum as 
viewed by the designer’s eye, leaving 
any outstanding blue and red rays 
equally pushed away from the axis 
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:scope . 

A Popular Illustrated 
Astronomical Monthly — 

For amateur astronomers — new star 
charts, Gleanings for telescope makers, 
page for observers, and celestial photos 
Star charts for N. and S Hemispheres, 
$2 50 a year, domestic; $3.00 in Canada 
and Pan-American Union; $3.50 foreign. 
Single copy, 25 cents. Sample on request. 

SKY PUBLISHING CORPORATION 

Harvard Observatory, Cambridge 38, Mass. 


REFLECTING TELESCOPE KITS 
OUR SPECIALTY 

PARABOLIC PYRES MIRRORS Made to Order, 
correctly figured, polished, and parabolised Precise 
workmanship guaranteed Prices on request 
WE DO POLISHING, PARABOLIZING, AND 
ALUMINIZING 

Send for PREE ILLUSTRATED CATALOGUE 

M. CHAL.F1N OPTICAL COMPANY 
G.P.O. Box 207, New York, N. Y. 


TELESCOPE 


MAKERS 


Quality materials of the RIGHT kind 
6" Kit — Glass, abrasives, pitch, rough and 

instructions $5.00 

LENS GRINDERS, pitch, abrasives . . $5 00 
HQBBYGRAFS — INFORMATION — INSPECTION 
We offer you the benefit of our 26 years of 
experience at this hobby Free price list 
John M. Pierce, 11 Harvard St , Springfield, Vt, 


ALUMINIZED 

SURFACE HARDENED COATINGS 

Get the BEST. No change in prices. 

PRECISION PLUS 

ALUMINIZED DIAGONALS, Rectangular 
pitch polished hats, suitable for 4" short focus 
and 6" and 8" long focus scopes. 1 %" x 1%". 

Price, flat to l /> wavelength $2.50 ea., flat 
to y 4 wavelength $3.50 ea., hat to 1/10 wave- 
length $5 00 ea. 

LEROY M. E. CLAUSING 

5507-5509 Lincoln Ava. Chicago 25, III 


COMPLETE HIGH GRADE KITS 
OUR SPECIALTY 

Each kit has two glass discs 
(correct thickness) tempered 
pitch, 8 assorted abrasives 
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not give perfect optical sur- 
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ALUMINIZED DIAGO- 
NAL, etc. 

$2.95 (Pyrex, $4-00) 

4.00 (Pyrex, 5-50} 
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tested free We do polishing and parabolizing. 

ALUMINIZING 

A harder and brighter aluminum casting that is 
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flecting surface. Guaranteed not to peel or blister. 
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™ $5 00 

Mirrors for Cameras, Range Finders 
and other optical instr ume nts. 

Wnte for FREE ILLUSTRATED CATALOGUE 

THE PRECISION OPTICAL CO. 
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where they can do no harm, since in 
an objective of this focal ratio both 
spherical and chromatic aberrations, 
chromatic residuals, if any, would 
focus both absolutely and relatively 
beyond the image plane, as was first 
observed in ancient long-focus single 
lenses. 

To determine what must be the focal 
length of each of the two lenses 
Let 1/f = —2585/1544 X 1/f, Then, 
(-2585/1544 + 1) X 1/f - -1/105 
Therefore, f — 70.79310". Also 
f = - 1544/2585X70.79310 = - 42 28841". 

Smce one of the surfaces of the flint 
lens composing this achromat is to be 
plane, the radius of curvature of the 
other surface will be identified as R, 
then, 1/f - — 1)/R, 

therefore, R — (u/ — 1) X f - 43 92145". 

The intention being to cement this ob- 
jective with Canada balsam it follows 
that the crown lens also must have one 
radius of curvature coincident with 
the divergent lens, R = 43.92145. Let 
the free surface of the convergent lens, 
therefore, have a radius of curvature 
denoted by r. 

Then 1 /f = (jjl - 1) d/r - 1/R) 
and 1/r = 1 / (jj. - 1 ) f + 1/R 
= - l/( 51861 X 42.28841) + 1/43.92145 
= -232396. Therefore, r = -43 03". 

This completes the first approxima- 
tion design Specifications follow 
Crown lens 1st surface — 43 03" 

2nd surface -j- 43 92" 

Flint lens 3rd surface -j- 43 >92" 

4 th surface oo flat 
Crown focus 42 28" 

Flint focus 70 T 8" Combined focus = 105" 

To afford full benefit of light traps 
or stops this objective should be 
mounted m 4" or AV 2 " I D. steel or brass 
tube and to obtain necessary stiffness 
this tubing should have at least %" 
wall thickness. The objective should be 
housed in a heavy brass push-pull 
cell (Figure 2) for squaring on. Havi- 
land’s remarks on tube structure, page 
215, “A.TJVTA.”, should be read and 
his advice followed when calculating 
the size of the holes in the diaphragms 
and eye tube. At least six stops should 
be used; eight would be better. The 
Moon’s image in this telescope is ap- 
proximately 1 " in diameter and very 
bright. 

A battery of at least five Huygenian 
eyepieces is recommended. These should 
be a 3", 1.5" and 1" for low power 
and a 5" and .25" for high power. The 
3" and 1.5" eyepieces should be espe- 
cially made to avoid stopping off part 
of the light. The W' eyepiece will give 
420 diameters for resolving fine detail 
during moments of fine seeing. 

There are several ways of designing 
a long-focus objective from this or 
other selected glass. 

Thus, the Littrow type (cemented) 
may make a fair to middling objective 
with Chance Brothers 1.5115/60 8 Crown 
and 1.620/36 Flint, all radii of curves 
to be 42.00" except 4 r which will be 
nearly plane. The Haviland first ap- 
proximation formula (and it is a good 
one) indicates Ri, H 2 , R 3 , 44.40" and 
R 4 , 671.72" convex (cemented) when 
using 1.516/63.5 Crown and 1.604/37.5 
Flint to be had from Leo D. Keller, 
2438 N. 19th St., Philadelphia, in 60 
mm pressed lens blanks (see “A.T.M. 
A”, p. 226). 


Incidentally, a Fraunhofer type long- 
focus objective, with small air space 
between lenses, may be made from 
B & L BSC-2 and DF-2 with this set 
of curves Hi, -f* 63.87; R 2 , — 37.21, 
R 3 , — 37 59; R 4 , — 155 82. The writer 
much prefers the cemented crossed 
crown lens for his long-focus objec- 
tive because of its beautiful flatness 
and wide field. The crossed crown is 
not, however, the 2 3 structure men- 
tioned m “A.T.M.”, p. 110, by Rev- 
erend Ellison. 

With the explicit information on first 
approximation design given m the 
above notes the amateur should be able 
to design his own objective for any 
part of the spectrum as he may choose 
if C and F be deemed undesirable 
Since Hastings has shown (“A T 
M ”, p. 179), that it is no more diffi- 
cult to make a flat for rays normal to 
the surface than to make a true curve, 
and since Driscoll has shown (Scientific 
American, March — April, 1945) how 
easy it is to grind, polish, test and 
figure a set of curves, it is believed 
that the amateur will no longer hesi- 
tate to mdulge m making for himself 
a highly desirable long-focus plano- 
convex refractor for planetary work 
Here is how, and luck to all who try 

A ny reader who undertakes the type 
of telescope described above is 
urged to keep m touch with Colonel 
Lewis or with this department or both, 
though reports to either one are likely 
to be seen by the other smce this de- 
partment keeps in direct-mail touch 
with numerous readers everywhere 
It has happened numerous times that 
the maker of some unusual piece of 
optics has omitted to write in and crow 
about it, either from modesty or from 
the supposition that editors are fed 
up and probably wouldn’t care. It is 
true that the lower orders of animals 
lay their eggs and thereafter forget 
their progeny but the higher mammals, 
including editors (provided you do), 
maintain post-partum and post-parental 
interest. Of course, this department 
isn’t the actual papa of the things it 
publicizes but it enjoys playing uncle, 
so crow. 

S tellafane convention of 1946, Satur- 
day August third, Sunday August 
fourth’ This promises to be a mam- 
moth meeting. Begin planning now 
Porter is coming East — “going to Stella- 
fane in August, shake hands on it,” he 
writes. John W Lovely, 27 Pearl St., 
Springfield, Vermont, secretary of the 
Springfield Telescope Makers, is the 
man to write to if you have any prob- 
lems connected with the meeting. 

Stellafane’s first convention was held 
in 1926. Conventions were thereafter 
held annually up to and including 1941, 
that being the 17th of the series. Four 
conventions, those of ’42, ’43, ’44, and 
’45, were skipped because Springfield 
was too war-busy to entertain (it’s 
more work than some of us may 
realize). During those four years many 
amateurs, with tones of fear and re- 
gret, have inquired whether these 
classics were ended forever. They were 
valued. 
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(Condensed from Issues of May, 1896) 


MATCH-MAKING — “Five years ago the science of con- 
verting logs into matches was said to be a finished science, 
incapable of further improvement, but American ingenuity 
has shown that what was ‘perfect work’ in 1891 will not 
answer for 1896 Even now the machines used m making 
matches, wonderful though they are, are not to be left un- 
challenged, as inventors are working on new ones, whose 
capacity will, they claim, far excel that of the best machines 
now m operation” 

ADDING MACHINE — “The accompanying illustration presents 
a machine intended to cover a substantially new field in 
typewriting and adding machines. . The object of the in- 
vention is to quickly and accurately add a column or columns 
of figures and, at the same time and by the same manipulation 
of the keys, to print upon a sheet of paper or a blank book 
these figures m the older m which they are added, so as 
to form a proof sheet which shall verify the correctness of 



the addition, and which machine, by special adjustments, may 
be made to print at the end of the column the sum total of 
the column, and to do the work m a vertically descending 
progression or vertically ascending progression or in a hori- 
zontal progression” 

SLATE — “Slate is too much overlooked as a material for 
mside decoration It exists m many different shades. It is 
easy and mexpensive to quarry, and by far the easiest stone 
to shape into pleasing forms. These qualities render it the 
cheapest of durable materials for interior purposes, and the 
wonder is that so little of it is in common use ” 

SPONTANEOUS COMBUSTION — ‘‘The reduction of fire risks 
is a most important point of economy and of vital interest 
to many manufacturers, or others that make use of any 
material or stock that is liable to be made combustible by 
the application of oil of any kmd for facilitating its manu- 
facture. The first care is to guard against the accumulation of 
such material or stock while in an oily condition, in heaps 
or in contact with heating pipes, or even m iron receptacles, 
without providing against its accumulation of heat by its 
absorption of oxygen from the air ” 

BRIDGE EQUIPMENT — “The trustees of the Brooklyn Bridge 
have made provisions for the expenditure of $100,000 for new 
electrical equipment. Two Babcock & Wilcox boilers, of 400 


horse power each, two 600 horse power engmes by the South- 
wark Foundry and Machine Company, and two Walker 
generators will constitute the power and light plant Twenty 
cars, 48 feet long, equipped with electric motors, will be fur- 
nished by the Pullman Car Company Improved terminal 
switching facilities, coupled with the new electric equipment, 
will enable the headway to be reduced to one minute ” 

PATENTS — “The Patent Commissioner’s Annual Report is a 
document which has a special interest m a country like our 
own, which owes its wealth and power so largely to the 
genius and patience of the inventor and to the recognition 
and protection which are afforded him by our admirable 
system of patent laws.” 

RIGHT-OF-WAY — “The physicians of Chicago enjoy peculiar 
privileges as regards transportation For fifty cents he can 
procure of the city clerk a badge with a red cross which 
gives him the right of way. The physician can then pm on 
the badge and mount his wheel or carriage and all vehicles 
are obliged to yield him precedence.” 

MOTOR-CAR SPEED — “Speed m a motor carriage is desirable, 
but it is not, however, the first requisite, for general utility 
and safety are of more real importance than great speed . . 
It is stated that more than five hundred applications for im- 
provements in motor carriages have been filed m a few 
months m the Patent Office.” 

RICE — “At present rice is a leading industry in only two 
States of the Union, though at one time it was grown m many 
States Louisiana and South Carolina are now the rice-pro- 
ducing States, and in these States its production continues 
to be profitable ” 


100 Years Ago in . . . 



(Condensed from Issues of May, 1846) 


ELECTRIC MOTORS — “There are several kinds of curious 
machines now m use, in which a rapid rotary motion is pro- 
duced by means of an arrangement by which the Galvanic 
circuit is broken and renewed m quick succession ” 

COMPRESSIBILITY — “All gasses, or aeriform substances, are 
elastic, being capable of bemg reduced into a smaller com- 
pass by pressure. . Atmospheric air has been compressed 
into l-128th part of the space that it usually occupies; but 
the pressure requisite to affect this is nearly 2,000 pounds 
per square inch.” 

MUSICAL TELEGRAPH — “A gentleman writing from St. 
Petersburg, Russia, speaks of the mvention of an electro- 
magnetic telegraph by which sounds instead of characters, 
are made the medium of communication Ten wires are used, 
each of which produces a peculiar sound, and one or more 
of these sounds may be produced at the same time.” 

AMERICAN SILK — “We have on hand some samples of sew- 
ing silk, manufactured at Manchester, Ct, and which is at 
least equal to anything of the kind that we have ever ex- 
amined.” 

TRACTION — “By the term friction, is understood the re- 
sistance which the surface of one body presents to the mo- 
tion of that of another, when in close contact. Traction is a 
word of recent origin, and implies the same resistance, but in 
such a degree as to prevent any motion of the second surface 
on the first.” 
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% A "SEARCHLIGHT" TO 

FOCUS RADIO WAVES 

In the new microwave radio relay 
system between New York and Boston, 
which Bell Laboratories are develop- 
ing for the Bell System, giant lenses 
will shape and aim the wave energy as 
a searchlight aims a light beam. 

This unique lens— an array of metal 
plates — receives divergent waves 
through a waveguide in the rear. As 


they pass between the metal plates 
their direction of motion is bent in- 
ward so that the energy travels out as 
a nearly parallel beam. At the next 
relay point a similar combination of 
lens and waveguide, working in re- 
verse. funnels the energy back into a 
repeater for amplification and re- 
transmission. 

A product of fundamental research 
on waveguides, metallic lenses were first 
developed by the Laboratories during 


the w r ar to produce precise radio beams. 

This u searchlight” is a milestone in 
many months of inquiry through the 
realms of physics, mathematics and 
electronics. But how to focus waves is 
onl} one of many problems that Bell 
Telephone Laboratories are working on 
to speed microwave transmission. The 
goal of this and all Bell Laboratories 
research is the same — to keep on mak- 
ing American telephone service better 
and better. 



Research and Development in Telephony * Telegraphy • Television • Wire Transmission * Radio • Aided by Physics • Chemistry * Acoustics • Mathematics 
Electronics * Metallurgy • Magnetics * Microchemistry • Electron Dynamics * Spectroscopy * Vibration Mechanics • Statistics * Crystallography 
Fundamental Studies in Speech and Hearing * Lubrication * Contact Alloys # Electrical Measurements * Corrosion and Decay * Quality Control 
Design of Antennas * Cable * Capacitors • Coils * Cords • Dials • Microphones * Networks * Outside Plant Apparatus • Resistors * Vacuum Tubes 
Circuit and System Design for Crossbar • Panel • Step-by-Step • Manual * Amplifiers * Modulators • Oscillators • Repeaters * Gain Control 
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^reviews of the Industrial Horizon 


PAY AND PRODUCTION 

Something of a tempest was stirred up among readers by 
the item “A Day’s Pay For . . ” that appeared on this page, 
February issue Some accused us of labor baiting; others 
interpreted the item as a slap at management; still others, 
pinkish in hue, placed all blame on the economic system 
of the United States. The latter are herewith quietly ignored, 
although their implications cannot be overlooked. 

The subject of worker pay versus production and manage- 
ment profit is one that can never be settled on editorial 
pages; it must be thrashed out in shops and factories 
throughout the nation — sometimes collectively, more fre- 
quently individually. No matter how it is done, there is one 
premise from which all thinking must stem* Labor must 
be paid a fair wage for its work and management must be 
assured a fair profit on its investment Labor puts its work 
into the pot; management puts work plus capital into the 
same pot. As the cooking proceeds, each must be able to 
take square meals out of the pot, else the whole thing be- 
comes unpalatable for the whole country. 

So now let’s take a quick look at the science of labor man- 
agement and see where it can fail. First, two questions. In 
any given plant, do the employees receive a fair wage 7 Do 
the employees give a fair day’s production 7 

If the answer to either of these two questions is “no,” 
it shows that something is radically wrong with the admin- 
istration policies of the plant involved. Perhaps it is operat- 
ing on antiquated stop-watch techniques m which standards 
are set by mediocre workers. Perhaps there is no merit sys- 
tem for upgrading and promotion from within the ranks 
Perhaps there is no incentive offered for maintenance of 
standard performance. Perhaps there is not even an ade- 
quate method for evaluating worker worth. If any of these 
“perhaps” are the case, the way is wide open to worker 
dissatisfaction, union trouble, and all the other headaches 
that can beset industrial operations today 

All of this just skims the surface; the scientific solution 
of labor problems is a complex matter, but one that, if 
correctly followed through, will pay huge dividends m pro- 
duction, wages, profits, and general all-round industrial peace 
and contentment. For those interested m pursuing the sub- 
ject in more detail than can be offered here, reference to 
further material will be given on request. 


MORE ON ATOMIC ENERGY 
D 

i roblems regarding nuclear energy are many-faceted, but 
can generally be reduced to two classifications — engineering 
and sociological. And for glimpses of the two horizons in- 
volved, quotes are in order* 

*It seems unlikely,” says Dr John R Dunning, of Colum- 
bia University, “that atomic power ever will really replace 
our common fuels in most applications The new fuel is like- 
ly to be a supplement to existmg methods The immediate 
applications seem to be in the premium-fuel field, and where 
the special advantages of atomic power outweigh costs. 
There is much development to be done,” Dr. Dunning con- 
tinues, “before atomic power finds wide application. Many 
problems must be overcome, and it will be a number of 
years before definite practical utilization is made.” 

On the other side of the ledger is the matter of how nuclear 
energy will be applied— whether for the good of all or to 
appease the greed of the few. Says Dr. A. R. Stevenson, 
Jr., of General Electric Company: “Whether nuclear energy 
will be used for the benefit of mankind, or whether it will 
be reserved in dark secrecy for destructive purposes only, 
will depend more on our leadership as citizens than as 
scientists and engineers.” To achieve the more desirable 
end. Dr. Stevenson points out, engineers will have to climb 
out of their specialties and look around in other fields, will 
have to develop a knowledge of the inexact art of human 
engineering, will have to expand their analytical faculties, 


Bf A. P. Peck 


and, in short, will have to prepare themselves to take an 
active part in the applications of atomic energy as well as in 
its development 

Today the world stands at a cross-road. Atomic power 
offers vast potentialities Improperly channeled by the few, 
it can destroy every vestige of life on this planet — even 
that of its greedy directors — and can nullify man’s laborious 
ascent from the caves of pre-history. Properly handled, it 
can open new ways of life for every man, woman, and child 
from pole to pole The same engmeers who have contributed 
so greatly to human comfort through industry are responsi- 
ble for the creation of the possibility of atomic energy; they— 
the only ones who fully appreciate its possibilities — -must 
make themselves equally responsible for its future use. 


MORE TO COME 

B eryllitjm, obtained largely from the mineral beryl, and 
chemically belonging to the magnesium family, is second 
lightest of the stable metals. It is so brittle, however, that 
it is seldom used alone for structural purposes, and probably 
never will, extensively, because of its cost. But beryllium 
oxide can be used as a refractory at temperatures around 
4000 degrees, Fahrenheit, and is undergoing investigation as 
a lining for furnaces, combustion tubes, and so on. 

Most important application of beryllium today is as an al- 
loying agent Copper to which 2 percent of beryllium has been 
added shows high-strength and elasticity characteristics, 
even under extreme heat. More will be told about this phase 
of beryllium m our June issue, by Contributing Editor Fred 
P. Peters, 


COST REDUCTION 

f 

L*ver higher machining speeds can do much to increase pro- 
duction, reduce costs, and improve products. Thus, one 
machine-tool maker has just announced a new group of 
tools in which high speeds are coupled with automatic op- 
eration, improved lubrication, and electronic controls. It is 
reported that these new machines will consistently increase 
production by at least 10 percent. 

By such means as this is industry finding the answer to 
the problems of increasing labor and materials costs. 


FOR FUTURE REFERENCE 
C 

*Jays a spokesman for the Civil Aeronautics Administra- 
tion. The personal airplane must be so safe and simple that 
both grandmother and her sub-deb granddaughter can drive 
it with a degree of ease and safety comparable with that 
of an automobile. . . A new plant-hormone weed killer is 
reported to eliminate dandelions and other broad-leaved 
weeds in less than two weeks, . . Two-coat finishes for new 
wood, particularly for frame houses, use a non-penetrating 
primer followed by a coat of high-pigment paint. . . Color 
television looms large on the radio 1 horizon: RCA has it but 
calls it impractical as yet — Columbia Broadcasting System 
is going all-out for color — Zenith Radio says that they will 
produce only color-television receivers — and the public (in- 
cluding this writer) waits with more or less patience for the 
final outcome. . . An alloy of germanium (by-product of 
the manufacture of cadmium) and gold expands slightly on 
solidification, melts at the low temperature of 673 degrees, 
Fahrenheit, is harder than ordinary gold alloys; it holds 
promise in dental inlays, jewelry, and electrical equipment 
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Baggage rack and lighting fixtures ore combined in rugged acrylic plastics unit. 
Railroad service affords excellent test for durability of materials and design 


Partners of Light 

Ideally Suited for Diffusers, Shields, Fixtures, and Glowing Radiant 
Panels, Plastics can Join with the Light Source Itself to Provide a 
Harmonious Lighting System. Strength, Light Weight, and Low Thermal 
Expansion Ail Contribute to Plastics' Growing Importance in this Field 

By CHARLES A. BRESK1N 

Editor, Modern Plastics 


PLASTICS 


* LOOKING AHEAD ® 
With the "Dark Ages" of lighting 
behind, something more than just il- 
lumination should be expected of both 
commercial and domestic equipment. 
. . . Lighting in "meet-the-public" 
areas should help to create the de- 
sired atmosphere; in industry it 
should be a stimulus to production, 
worker morale, and safety. . . Bare 
light alone falls short of these goals, 
but materials that can guide, blend, 
transport, and control light spell the 
difference. . . Plastics are one of the 
best fight-handling mediums. 


O ne of the big difficulties in the 
minds of builders and design- 
ers, whether they are busy with 
plans for homes, offices, plants, or 
railroad cars, is* “What type of 
lighting are we gomg to use?" A 
few years ago there would have 
been no question m their minds. 
Lighting fixtures would have been 
incandescent — of course. But today 
the solution is not so easy This last 
Christmas saw the introduction of 
round fluorescent bulbs, a develop- 
ment which should go far toward 
liberalizing the use that is made of 
this type of lighting. There is, too. 
the growmg prominence of “piped" 
light m which the illumination from 
concealed fluorescent lamps is dif- 
fused over a wide area of wall or 
paneling. 

Accordmg to a survey conducted 
by McCall’s magazine several years 
ago, the preferences of housewives 
as regards lighting fixtures stood 
somewhat as follows: 25.2 percent 
out of every 100 average readers 
intended to install fluorescent light- 
ing in their living rooms, 41.6 per- 
cent like it and were considering it, 
2.5 percent had fluorescent light, and 
30.7 percent did not like it. During 
the elapsed period — between 1938 
and 1945 — the sale of fluorescent 
lamps rose from 200,000 to 37,500,- 
000 — nearly 90 percent of the total 
going into commercial and industrial 
use. 

With this type of lighting further 
stimulated by the growing popu- 


larity of radiant light walls and 
round fluorescent bulbs, builders 
and decorators are going to find in- 
creasing uses for plastics as shields 
for light fixtures, for while these 
synthetic materials were used to 
some extent with incandescent 


lamps they are ideally suited to 
fluorescent lighting. 

Plastics find that the main ad- 
vantage of fluorescent lighting is its 
coolness. This characteristic opened 
the field of lighting shields to the 
thermoplastic as well as the thermo - 
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Light weigh! 
and soft illumination 
mark attractive 
fixture (left) with 
polystyrene side 
and end panels 


Shown in "opened for 
cleaning" position, 
fixture (below) 
with white 
translucent panels 
has excellent 
age and heat- 
resistance features 


setting plastics materials. Of course, 
the thermosetting materials were 
used for this purpose before the in- 
troduction of fluorescent lighting, 
but it was either m the form of 
sheets or as woven monofilaments 
for lamp shades. 

Because of the heat given off 
from incandescent lamps, care had 
to be taken even m designing 
thermosetting reflectors. An example 
is the semi- indirect urea lighting 
bowls, the first of which was made 
of Beetle for the Pullman Company 
by the Richardson Company. These 
were followed by a Plaskon auto- 
motive dome light produced by 
Chicago Molded Products Corpora- 
tion and the American Insulator 
Corporation In both cases, a con- 
siderable amount of designing was 
necessaiy to achieve a shape which 
would keep the plastics material 
away from the direct heat of the 
bulbs and ensure correct wall thick- 
ness However, w r hen melamines, 
with their higher critical tempera- 
ture, came into use m this field a 
number of new plastics applications 
became possible 

Furthermore, plastics lighting 
bowls offered several important ad- 
vantages that more than offset the 
problems involved in their produc- 
tion They were light in weight and 
theiefore less dangerous than glass 
to use and less expensive to ship: 

) they could be mass produced with 
precision; they were low in cost; 
and they had excellent lighting 
properties. 

Whether or not fluorescent lamp 
sales for residential use alone reach 
the 10,000,000 figures predicted for 
them for 1950 by the lighting indus- 
try, the 333,0000,000 lamps with in- 
candescent lights that are expected 
to be sold in the same year offer 
a wide range of uses for plastics. 


Courtesy John C Virden Company 


Courtesy R and W Wiley, Inc 



since all of these lamps must be 
shaded and the light from them 
must be diffused 

RAILCAR LIGHTING— Most indica- 
tive, perhaps, of the growing impor- 
tance of fluorescent lighting is the 
development woik now being ear- 
ned on by the Safety Car Heating 
and Lighting Company Although 
this company has used plastics light- 
ing fixtuies for a number of years, 
all its post-war railroad cars will be 
lighted through plastics shades ex- 
clusively And the shields will not 
be the usual type that has become 
familiar to the average traveler. 
They are using plastics with a pur- 
pose. For example, in the mock 
ups of powder rooms, bedrooms, and 
all other places where mirrors are 
installed, this company is placing 
tubular fluorescent ceiling fixtures 


around three sides of the rooms 
These are set against light- colored, 
but not glossy, wall finishes The 
result, due in part to the good dif- 
fusing qualities of plastics shields 
is plenty of light on the face but 
little m the eyes 

More unusual still, and almost out- 
side of the true lamp diffuser field, 
is an experimental Plexiglas wash 
basin with a Circlme lamp placed 
under it Here, the plastics serves 
not only as a light shield but also 
as a wash bowl Another example of 
the way in which this company puts 
plastics to double use is the com- 
bination baggage racks and light 
fixtures. Heavy-gage, translucent 
acrylic, deeply corrugated for ex- 
tra strength, is set in metal frames 
positioned against the sides of 
coaches so as to rim their full length 
Over each pair of seats a fluorescent 
lamp is set above the corrugated 
plastics, shielded by the metal. 

It seems probable that adapta- 
tions of some of these designs will 
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Advantage is taken 
of light-control 
abilities of 
urea plastics in 
semi-indirect fixture 
on right. 


Another plastics 
characteristic, 
"piping" of light, 
makes acrylic 
letters of sign 
< below) glow with 
light from a 
concealed source 



Courtesy Moe-Bridges Corporation 



Courtesy Hotel Pennsylvania 


make their appearance m hotels and 
restaurants, and even m private 
homes For one thing, the railroad 
industry is a rugged testmg ground 
of both ideas and materials. Plastics 
for railcar light fixtures must not 
only be light but they must satisfy 



Courtesy Safety Car Heating 
and Lighting Company 


Lighted from below by circular fluores- 
cent tube, plastics lavatory symbolizes 
range open to designers in this field 


at least these basic requirements, 
good dimensional stability, expan- 
sion or contraction of less than 
1/32 inch per three-foot length for 
every 15 degrees, Fahrenheit, change 
m temperature; strength enough to 
bear such weight as that of bag- 
gage when used in overhead racks; 
life equal to that of the car; flex- 
ibility enough in thinner gages to 
be snapped mto position m fixtures, 
excellent light transmission quali- 
ties (82 percent in 0 060 inch thick- 
ness); and the ability to withstand 
vibration. 

Even industrial plants do not pre- 
sent such severe operating condi- 
tions as do the railroads, and offices 
and homes even less So lighting 
equipment which will stand up on 
the railroads should be highly satis- 
factory elsewhere 

DIFFUSERS— It has been stated that 
the ideal light is that encountered 
at high noon on a hazy day. Every- 
thing can be seen clearly because 
the illumination is high; yet there is 
no glare to hurt the eyes, and no 
over-intensity to throw color val- 
ues out of scale or to create dense 
shadows. The fact that man is now 
able to rival this outdoor perfection 
in interior illumination by the com- 


bined use of fluorescent lamps and 
plastics diffusers may explain why 
these products intrigue designers. 

Recently the Underwriters Lab- 
oratories, Inc , when questioned re- 
garding the suitability of all thermo- 
plastics for lighting fixtures, author- 
ized the following statement: 

“The Underwriters Laboratories, 
Inc , have gone on record that they 
will accept fluorescent lamp holders 
made of polystyrene and have no 
objection to the use of this and 
other slow -burning plastics in dif- 
fusion material for fluorescent lamps 
in locations where normal operating 
temperatures are not such as to ad- 
versely affect the plastics material, 
thereby causing it to bum, deform, 
or disintegrate.” 

With designers and engineers 
planning the fixtures to suit the 
materials, with material makers 
evolving special formulations, and 
with molders and fabricators keep- 
ing pace with both, this statement 
suggests that plastics will be taking 
over more and more of the lamp 
diffuser field. 

FIXTURES — This indication is borne 
out by both old and new plastics 
fluorescent fixtures. In one example, 
the peculiar ability of acrylics to 
carry light is put to use Letters on 
a sign are picked up and highlighted 
by the light given off by a fluorescent 
tube hidden in the base. 

Polystyrene is also finding wide 
use in many of the new fixtures just 
coming on the market. A shield, 
sold by the John C. Virden Com- 
pany, has the side panels extruded 
and the end cup molded of this ma- 
terial. Both parts are produced by 
the General Electric Company. The 
advantage of polystyrene in this ap- 
plication is that it has the appear- 
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ance of crystal- clear glass; yet is a 
fraction of the weight of glass. In 
addition, it is rigid and permanent, 
and in the form selected it provides 
prismatic diffusion. The company is 
also experimenting with tmted poly- 
styrene and is working on matching 
finishes for the exposed metal parts 
of the lamp fixtures. 

Another lighting company, R. and 
W. Wiley, Inc., is using white trans- 
lucent Vinyhte, choosing this mate- 
rial because of its dimensional sta- 
bility, color quality, pliability in heat 
and cold, resistance to change due 
to moisture and age, and non-sup- 
port of combustion. They have de- 
veloped a rather unusual light 
shield so constructed that the plastic 
sides can be opened easily to allow 
for cleaning. 

One of the earliest uses of plastics 
in fluorescent lighting was m 
Louverplas, made by the Doane 
Products Corporation from Plasta- 
cele. This acetate product is a lami- 
nation of sheets of clear and colored 
acetate, sliced to make a thm sheet 
with built-in louvers of white, black, 
or pink. It can be either polished 
or given a prismatic ribbed surface 

0 4 

MOLDED MU 

Holds Wire Mesh 

Firmly in Place 

T ea strainer problems appear to 
be solved by a new unit molded by 
Plastic Metal Manufacturing Com- 
pany, in which the metal mesh 
forming the strainer is molded right 
into the edge of the transparent 



Molded strainer is heat-resistant 


Styron sides. The only limitation is 
the suggestion by the producer that 
the strainer not be used where the 
liquid to be strained is hotter than 
the boiling point of water. 

LEATHER-LIKE 
Coated Fabric 
Resists Sun and Rain 

Baby carriages are ' now being 
brought out with bag and hood cov- 
ered with Terson, a resin-coated 
fabric. Athol Manufacturing Com- 
pany developed the leather-like ma- 


and is commonly used for the con- 
tiol of glare. 

And then there are the combina- 
tion Plaskon housings and Vmyhte 
sheet canopies for semi-indirect 
commercial fixtures brought out 
by Moe-Bridges Corporation and 
molded by Plastics Engineering 
Company. Beetle also has been used 
by this company for reflecting shields 
and bracket housings, while the F. 
W Wakefield Brass Company has 
produced a fixture in which ex- 
truded Tenite II is the diffusing 
material, the plastics being supplied 
m 4814 inch lengths by Sandee 
Manufacturing Company. 

Experimental work is under way 
on applications of translucent con- 
tact laminations, larger and longer 
plastic extrusions, architectural 
panels for whole ceiling diffusion, 
and black-light filters of cellulose 
acetate butyrate to reflect luminous 
pigments. Moreover, bigger fixtures 
for commercial use are planned. This 
will mean increasing necessity for 
decreasmg weight — and will broaden 
the utility of plastics for designers 
and users of such lighting equip- 
ment 

0 

tenal which resists sun and rain and 
has a long life span. Because it is 
also resistant to cracking, abrasion, 
and puckering, and because it has 
good elastic properties, the fabric 
appears to be well suited to this and 
other out-door uses 

COCKTAILS IMPROVED 

By Use of Vinyl- 

Lined Container 

-Aluminum cocktail containers, 
coated on the inside with Cordo- 
Clad, a vinyl-resin blend, offer an 
advantage over older containers in 
that the inner coating prevents any 
possible transfer of metallic taste 
since the liquid does not come in 
contact with the aluminum. The 
Eliott Manufacturing Company fires 
the vinyl, purchased from the Cordo 
Chemical Company, right into the 
metal to form an integral part of 
the container wall. 

HOBBY TOOLS 

Made of Plastics 

For Special Uses 

! ndicative of the spread of many 
hobbies is the development of tools 
for the exclusive use of hobbyists, 
yet which match the best full-size 
woodworking equipment in quality 
and usefulness. For example, there 
are the plane and the balsa stripper 
molded of polystyrene that is being 
put out by X-Acto Crescent Prod- 


ucts Company. Although small in 
size, there is nothing of the toy about 
either of these tools The plane can 
be used for delicate work as well as 
heavy-duty planing and shaving, be- 
ing strong, well-balanced, and 



Precision tools, plane (above) and 
stripper (below) are sturdily made 


equipped with a high carbon surgi- 
cal steel blade. It is molded m one 
piece with no inserts. The poly- 
styrene gives good dimensional sta- 
bility; the bulk of the piece provides 
good impact strength. 

The stupper is equipped with two 
knives for cutting strips of balsa 
1/16 to 1/2 inch wide out of stock 
1/32 to 3/16 inches thick. 

REFRIGERATOR PLASTICS 

Show Trend Toward 

Wider Use 

N EW REFRIGERATORS will be 
equipped with a number of new op- 
erating and use features, and in 
many cases the new parts will be 
made of plastics. In one line of re- 
frigerators, for example, a standard 
part on all models is an inner door 
panel molded of Capac, a laminated 
paper impregnated with phenolic 
resin. This material was chosen be- 
cause it combines production econ- 
omy with good thermal insulation 
characteristics. 

Extensive use is also made of 
polystyrene. It appears as cold-con- 
trol knobs and escutcheons, the ma- 
terial bemg supplied by the Bakelite 
Corporation, Dow Chemical Com- 
pany, and Monsanto Chemical Com- 
pany. Polystyrene is also used for 
evaporator doors, the fronts of hy- 
drator units, and deep-freeze com- 
partments. 

And finally, there are Bakelite 
handles plated with metal, Lucite or 
Plexiglas nameplates and trim, and 
a storage tray composed of two 
pieces of compression molded lami- 
nated paper. 
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CHEMISTRY IN INDUSTRY 


Conducted by D. H. KILLEFFER 


Wooden Wealth 


Raw Materials and the ingenuity to Use Them are the Fundamental 
Wealth of a People. Depletion, a Constant Threat to Some Materials, 
Emphasizes the Potentialities of Wood as a Chemical Storehouse. Chem- 
urgy — the Ingenuity Factor — is Expanding Now, Holds Great Promise 


By HOWARD C E. JOHNSON, Ph.D 

Chemical Editor, Chemical Industries 


A revolution is coming in the 
chemical industry. Not to- 
morrow, and perhaps not for 50 or 
100 years, but it is coming. Petro- 
leum and coal now stand supreme 
as veritable treasure chests for the 
organic chemist. But, although the 
experts disagree as to how long our 
reserves of these materials will last, 
it seems certam that the bottom 
of the barrel must eventually be 
reached. 

Then it will become necessary to 
depend upon storehouses of energy 
that do not require geological ages 
to make, materials that can be 
grown on a short-term, crop basis. 
This means an ever- increasing 
utilization of such materials as wood, 
grains, grasses, and the like. It also 
means that chemurgy (chemistry 
based on agricultural products) will 
ultimately become a science of prime 
importance. 

Wood, as a chemical raw material, 
is not new. Distillation of wood to 


produce acetic acid and wood alco- 
hol is traditional, as is the produc- 
tion of turpentine and rosin from 
pine stumps and trees. Quinine, log- 
wood, and quebracho are other wood 
products with long and useful his- 
tones. The newer technology, how- 
ever, has greatly extended the range 
of materials obtained from wood, 
and one of its more salient features 
is the economical utilization of wood 
waste. Sawdust and small chips, 
which formerly were good for noth- 
ing except burning, are now being 
converted to many products. Some 
of these products are immediately 
useful; others cannot compete 
economically — now — with products 
from other sources but hold both 
promise and hope for the future 
when irreplaceable raw T materials 
are gone. 

ALCOHOL — Although wood has 
been largely superseded by syn- 
thetic processes for the production 


• LOOKING AHEAD • 
Scare headlines are legion, but the 
day when serious shortages of irre- 
placeable raw materials force chem- 
urgy on the industrial world may yet 
be far off. . . Careful analysis, how- 
ever, of non-timber uses far wood — 
a material about which too little is 
known even today — may bring divi- 
dends in useful applications for waste 
products. . . At present, the economic 
picture appears marginal for alcohol 
and some other products made from 
wood, but continued research may 
make them profitable. 


of methanol and acetic acid, there 
has been increasing interest in the 
past few years m wood carbohy- 
drates as a source of ethyl alcohol. 

Very recently, the first successful 
plant for the manufacture of alcohol 
from the waste liquor of sulfite pulp 
has been put into operation by the 
Ontario Paper Company. Not only 
does this waste material provide a 
cheap raw material source for alco- 
hol, but also the very annoying 
problem of stream pollution arising 
from its disposal has been solved by 
utilization of its constituents. 

In the production of sulfite pulp 
for paper stock, wood chips are 
cooked with calcium bisulfite. Dur- 
ing this cooking, about half of the 
wood material is dissolved or de- 
composed. Some of the dissolved 
material is sugar, normally present 
in the wood, and more sugar is 
formed by breakdown of the cellu- 
lose fibers. The total sugar content 
of the cooking liquor, then, is 2 to 
4 percent, and 8 to 10 tons of liquor 



A hydraulic press 
for making 
lignin plastics in 
pilot plant. 
Little is known 
about this material 
and many problems 
beset its use 
in plastics 
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is obtained for each ton of pulp. 

The waste liquor is first cooled, 
aerated to blow out the sulfur di- 
oxide, and then neutralized with 
lime to reduce the acidity to a de- 
gree suitable for fermentation. The 
lime sludge is separated and the 
clear liquid is then pumped to the 
fermenters where yeast and a trace 
of nutritive salts are added. Fer- 
mentation is allowed to take place, 
after which the yeast is separated 
for re-use by centrifugation in a 
manner similar to the separation 
of cream from milk. Finally, the 
clear “beer,” containing about 1 
percent of alcohol, is distilled to 192 
proof. More than 18 gallons of alco- 
hol are obtained for each ton of 
pulp produced, and it is expected 
that the yield may be raised to 25 
gallons when additional equipment 
is available. 

Essentially the same process has 
been used in Europe — particularly 
in the Scandinavian countries — for 
over a decade, but the Canadian in- 
stallation is far more efficient. It is 
estimated that there are some 35 
pulp mills in the United States 
whose daily pulp capacity is over 
100 tons, the minimum for economi- 
cal alcohol operations. If alcohol 
plants were installed at each of them, 
they could produce about 50 million 
gallons of ethyl alcohol a year at 
a cost, not including overhead and 
amortization, of 8 to 12 cents per 
gallon, depending on the size of the 
plant. 

At this cost, alcohol production 
from sulfite pulp liquor might still 
be considered marginal. The process 
nevertheless points the way to eco- 
nomic utilization of one of this con- 
tinent’s greatest industrial wastes 
Also, virtual elimination of the 
stream pollution nuisance can be 
one of the most important returns 
from such alcohol plants at pulp 
mills. 

In the west, a new plant is pro- 


ducing alcohol directly from wood 
waste. Here, the unusable wood re- 
sulting from logging operations is 
chipped, digested with dilute sul- 
furic acid, and then neutralized, 
fermented, and distilled essentially 
as in the Ontario plant. About 230 
tons of waste wood are processed 
per day to give 11,500 gallons of 
190-proof alcohol — a yield of about 
50 gallons per ton. 

The project was conceived as an 
emergency measure to help fill the 
alcohol drums for war purposes. 
Whether it can continue to operate 
profitably in peace-time depends 
upon many factors. Representatives 
of the United States Forest Products 
Laboratory are of the opinion that 
wood waste should not have any 
difficulty competing with grain 
crops as a source of commercial al- 
cohol “if the farmer gets a reason- 
able price for his crops.” They do 
admit, however, that there is a 
question about its being able to com- 
pete with “give away” prices for 
molasses, or with alcohol from 
petroleum gases. To a large extent 
the economics of the process will 
depend on whether or not profitable 
outlets can be developed for the 
lignin, amounting to almost half the 
weight of the dry wood, which is 
obtained as a by-product At pres- 
ent the cost has been estimated, ex- 
clusive of amortization, at about 13 
cents per gallon. 

LIGNIN — Profitable use of the by- 
product lignin would make alcohol 
production from wood more eco- 
nomical. An interesting develop- 
ment of the last few years is the 
production from lignin of vanillin, 
the aromatic constituent naturally 
occurring in the vanilla bean. The 
structure of lignin is not entirely 
known, but it is expected that other 
compounds similar m structure to 
vanillin may soon be produced from 
it. Indeed, studies being carried out 


m several industrial and umveisity 
laboratories on the structure of 
lignin may eventually make this 
material an important source of 
organic chemicals. 

At present, however, the chief 
outlet for lignin appears to be m 
plastics. A simple treatment devised 
recently at the University of New 
Hampshire provides a water-re- 
sistant wallboard of the Masonite 
type. 

To produce this material the lignin 
is simply heated with a 10 percent 
solution of zinc sulfate for two hours. 
The lignin is then separated from 
the reddish-brown liquid and sub- 
jected to the action of hydrogen 
sulfide gas. After air-drying and 
molding at 300 degrees, Fahrenheit, 
under a pressure of 2000 pounds per 
square inch — ordinary commercial 
practice — the resulting material has 
properties which compare favorably 
with those of Masonite. If the mate- 
rial is further treated with formal- 
dehyde after the hydrogen-sulfide 
treatment, the characteristics are 
markedly improved. Neither this 
product nor Masonite itself, which is 
produced from wood fibers disin- 
tegrated by steam “explosion” of 
wood chips and then subjected to 
high pressure, can be considered 
true plastics, however. 

LIGNIN PLASTICS — The United 
States Forest Products Laboratory 
has experimented with the treat- 
ment of wood itself, in the form of 
sawdust, to produce so-called “hy- 
droxylm” plastics. The sawdust is 
cooked either with dilute sulfuric 
acid or dilute aniline. Dried, ground, 
and molded with suitable plasti- 
cizers, or merely with water, dense 
black plastics are obtained which 
have excellent characteristics 
Partial hydrolysis of wood fiber 
gives lignocellulose, a material m 
which plastic properties are inher- 
ent. It cannot be used alone effec- 
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sawdust pile 

2000 LBS =1300 GALS 


Processing stages in 
conversion of 
wood waste to 
alcohol Lignin at 
lower left, a 
by-product, may be 
key to more 
profitable use of 
this process 



tively, but the Northwood Chemical 
Company uses it with standard 
phenol-formaldehyde and phenol- 
furfural resins to produce useful 
materials at low cost. Other manu- 
facturers are also investigating the 
process. 

Another use of lignm plastics is 
in paper laminates. Marathon 
Chemical Company applies a lignin- 
enriched pulp to make a paper suit- 
able for laminating with or without 
auxiliary resins. “Lignolite,” the ma- 
terial so produced, can be readily 
drilled, sawed, turned, punched, and 
machined. Its excellent mechanical 
and electrical properties make it 
generally suitable for switchboards, 
switchbases, barriers, spoolheads, 
connection blocks, terminal strips, 
insulating spacers, mounting plates, 
washers, supports, cabinets for hous- 
ing electrical equipment, and the 
like. It also has many uses other 
than electrical, includmg signs, 
nameplates, iceboxes, ice-cube trays, 
shower stalls, table tops, handles, 
and so on. 

While Masonite is hardly a plas- 
tics. a modification of the process 
gives a material that may be pow- 
dered and molded into a dark, hard, 
water-resistant product. A similar 
product is made from redwood and 
marketed under the name “Shelt- 
er it e” by the Shelter Manufacturing 
Company for such uses as steering 
wheels. 

Robert S. Aries, of the Northeast- 
ern Woo'd Utilization Council, has 
recently written of lignin plastics, 
Presently known lignin plastics do 
not, in general, have properties of 
their own which cannot be easily or 
economically duplicated by other 
plastics. 

“It is difficult to base predictions 
of future possibilities on the basis 
of present performance, as research 
may alter the picture overnight. . . 
The future of lignin plastics clear- 
ly is in the hands of the chemist 
and engineer. The utilization of the 
available tonnages of waste lignin 
and the large additional amounts 


which could be produced will re- 
quire the ingenuity of the research 
worker and the development engi- 
neer. Besides plastics and low-priced 
board-type products, other outlets 
should also be investigated, since 
plastics cannot be considered a 
panacea for all waste-disposal and 
by-product problems. Present work 
will yield new and improved sub- 
stances of a resinous nature, and it 
may be expected that a number of 
new marketable products of lignin 
will soon make their appearance on 
the market. Research may transform 
lignin into a lucrative raw material 
of the future and place it in the per- 
manent picture of the American 
chemical and plastics industries.” 

OTHER WOOD PRODUCTS-While 
cellulose — whose uses in paper and 
rayon are already established — and 
lignin — for which uses are being 
found — are the large-tonnage con- 
stituents of wood, other materials 
are also finding new uses. The De- 
partment of Agriculture, for ex- 
ample, is developing methods of ob- 
taining myrcene and isoprene from 
turpentine. Isoprene is the building 
block of natural rubber, and myrcene 
is a highly unsaturated compound 
formed from two isoprene units 
Myrcene has now been developed to 
a point where it may have applica- 
tion in the manufacture of certain 
types of synthetic rubbers 

In Germany during the war, 14 
tons per day of dry yeast were pro- 
duced from the waste liquor of a 
beechwood pulp plant which used 
200 tons of dry wood daily. The 
yeast, containing 40 to 50 percent 
protein, was used to produce soup 
powder and other protein-contain- 
ing foodstuffs, chiefly for the army. 
This wood food product sold for 
half the price of lean meat. 

The research being done today by 
a wide variety of organizations por- 
tends that the traditional uses of 
wood and wood products will be 
augmented and complemented by a 
host of new uses, aimed chiefly at 


utilizing waste products. Eventually, 
perhaps, the tons and tons of wood 
waste which are daily poured into 
our sewers will provide the basis 
of a profitable chemical industry. 

® $ $ 

PRESSURE DISTILLATION 

Gives Major Savings 

in Wafer Purification 

Distilling water by utilizing the 
heat produced by compressmg steam 
is a method that has been success- 
fully employed m purifying sea wa- 
ter for drinking purposes Instead 
of using fuel to boil the water, com- 
pression distillation bums the fuel m 
an engine to produce power to com- 
press and thus heat steam m the 
system. When this heated steam is 
condensed, it gives up its heat to 
boil water and thus produces more 
steam to be compressed. Efficiencies 
as great as fifteen times those 
achieved in the ordinary method 
of distillation are possible. Not only 
is the new system successful on 
shipboard but it also promises im- 
portant savings in industrial appli- 
cations requiring distilled water 

FORTIFIED GLUES 

Resist Tropical Conditions; 

Are Easy to Use 

Longer life for furniture, musical 
instruments, and other wooden prod- 
ucts exported to the tropics is prom- 
ised through the use of new fortified 
animal glues, developed by glue 
manufacturers in conjunction with 
independent laboratories. 

Making use of formaldehyde solu- 
tions and organic fungicides-bacteri- 
cides, these glues were originally for- 
mulated in response to war-time de- 
mands to protect glued assemblies 
destined for such areas of high 
humidity and temperature as the 
Burma theater. 

Procedures used in preparing the 
glues are simple for the wood-work- 
ing plant to adopt. No equipment 
changes or additions are necessary, 
and only two deviations from the 
customary procedure in the use of 
animal glue for joint work are in- 
volved. 

First, the usual glue solution is 
made resistant to molds and extrane- 
ous bacteria by addition to the dry 
glue of 0.5 percent by weight of an 
organomercuric fungicide. Secondly, 
provision is made for pre-treating 
one side only of the assembly with a 
dilute formaldehyde solution, allow- 
ing the wood surface to absorb the 
free moisture before joining with the 
matching wood surface to which a 
film of glue has been applied in the 
usual manner. 
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ELECTRONICS 


Conducted by KEITH HENNEY 


Aircraft Radar 


Often Hailed os a Cure-All for Commercial Aviation Difficulties, Radar 
Alone is Insufficient It Must be Combined With Other Navigational 
Aids Before its Full Possibilities can be Realized. Several Systems, Sur- 
veyed Here, Offer Possibilities for Further Development 

By VIN ZELUFF 

Associate Editor, Electronics 


S everal different systems of 
navigation and traffic control 
for aircraft, utilizing television and 
radar techniques to present visual 
information directly to the pilot and 
to dispatchers on the ground, are 
now under development to cope 
with the expanding all-weather 
needs of commercial and military 
aviation. The ultimate choice of one 
system for the commercial airways 
will, of course, involve financial and 
political aspects, but the technical 
details will also have an important 
bearing on the decision as to which 
electronic system will be used to 
make timetables of airlines as re- 
liable as those of railroads. 

For control of traffic, accurate po- 
sition data on all aircraft within the 


control area must be presented to 
the traffic control personnel, and 
resulting traffic instructions must be 
relayed to the pilot rapidly enough 
to be useful. Adequate warning 
must be given of impending colli- 
sions between aircraft, or between 
aircraft and the ground or fixed ob- 
jects. The system must operate m 
conjunction with existing naviga- 
tional and weather-data aids 

TELERAN — Use of radar alone for 
air navigation has several serious 
limitations. The equipment is rela- 
tively heavy and bulky for a plane, 
and requires skill for its operation 
Furthermore, it provides no data on 
the ground for the use of the traffic 
controller. Ground radar, on the 


Control tower (below) of GiIfiHan 
ground-confrolled-approach landing 
system) mounts a rotating antenna on 
top that searches 2800 -square mile 
area of air space every two seconds 




Cathode-ray screens 
(above) at 
ground-control 
operator's station, 
search indicator 
is on lower 
panel, azimuth and 
elevation 
indicators above 


@ LOOKING AHEAD • 
Television will play an important part 
in the future of aerial navigation. . . 
If predictions of half a million planes 
in the air within the next 10 years are 
realized, there will be a vast market 
for electronic navigation aids. . . 
Regardless of numbers of planes, 
aerial safety will be prompted by 
electronics. . . Demands offer possi- 
bilities for further development of ex- 
isting and proposed systems. 


other hand, cannot by itself help 
the pilot. One answer may be the 
use of Teleran (a contraction of 
“television, radar, and air naviga- 
tion”), proposed by RCA engineers, 
in which aircraft positions are de- 
termined by ground-based micro- 
wave radar equipment. The result- 
ing pictorial information is com- 
bined with other graphic informa- 
tion, such as control instructions, 
maps, and so on, and transmitted 
aloft by television 

Since a composite picture of all 
aircraft at all altitudes would be 
confusing to the pilot, Teleran in- 
cludes a system of separating sig- 
nals received from aircraft at vari- 
ous altitudes, and transmitting a 
separate picture for each traffic 
level Commercial aircraft move 
rapidly horizontally and slowly 
vertically, so the pilot needs infor- 
mation on objects many miles from 
him horizontally but not oh objects 
more than about 1000 feet above or 
below him 

The basic Teleran system includes 
a long-range ground-search radar, 
a short-range ground radar, ground 
selection of codes to separate the 
signals received from various alti- 
tude levels, television cameras for 
picking up the radar presentations, 
a television transmitter for sending 
the pictures aloft, and a television 
receiver and transponder in each 
aircraft. 

The transponder is a radio 
beacon which produces a clear image 
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Telerara installation showing station ranges. Information vital to individual 
planes is selected from composite traffic picture and relayed by television 


on the ground radar screens and 
permits altitude separation. The 
transponder is tied into the baro- 
metric altimeter so that its trans- 
mitted signal is coded m relation to 
altitude. Each pilot sees his plane as 
a spot movmg on a map reproduced 
on his television receiver. He can 
identify his own plane by a radial 
fin e which appears in the picture 
and passes through his position on 
the map. 

Should anything fail m either the 
ground or the airborne part of Tel- 
eran, the pilot will not receive false 
or misleading mdications because he 
gets either a complete television 
picture or nothing at all 

GCA — Arrival and departure of 
commercial aircraft may soon be 
scheduled to and from airports 
without regard to the weather, by 
means of an Army-Navy radar 
equipment that has been used since 
early m 1945 to land aircraft during 
weather conditions of near-zero 
ceiling and visibility. This radar 
system, which makes closed -in air- 
ports a thing of the past, is known 
as “ ‘ground controlled approach” 
(GCA). The system can provide 
around-the-clock airport traffic con- 
trol regardless of weather conditions. 

In the GCA system, manufactured 
by Gilfillan Brothers, Inc., two 
microwave radar systems on the 
ground reveal the exact position of 
an incoming aircraft with respect 
to the landing glide path and permit 
the ground operator to radio precise 
flight instructions to a pilot coming 
m through zero -zero weather. One 
radar “search” system operates to 
aid in or control the homing, hold- 
ing, stacking, and traffic pattern op- 
erations of aircraft. The second sys- 
tem controls the aircraft during its 
actual let-down along a predeter- 
mined glide path. No special equip- 
ment is required in the aircraft other 
than ordinary air- ground radio 
communications equipment. 

The search radar system provides 
the GCA ground operators with im- 
formation on the azimuth bearing 
and range of the plane from the 
airfield at distances up to 30 miles 
and at altitudes up to 4000 feet 
The antenna is continuously ro- 
tated so that its transmitted and re- 
flected pulses examine the space 
around the GCA location. The echo 
pulses received by the antenna are 
fed through electronic amplifiers 
that conduct them to a cathode-ray 
tube in the equipment. This is a 
high-persistence cathode-ray tube 
that displays the transmitted pulse 
at its center, and has an illuminated 
line from the center of the tube 
to its outer edge to display the azi- 
muth of search 


With the search system, aircraft 
can be held at a given pomt and 
stacked m altitude prior to landing 
It serves to line up the aircraft in 
azimuth with the second radar sys- 
tem The latter is a precision sys- 
tem that provides operators with 
accurate information on azimuth 
headings, altitude, and range up to 
10 miles. For more precise close-in 
work, a two-mile indication is also 
provided 

Instantaneous recordings are made 
on the screen of the cathode-ray 
tube, showing azimuth error in de- 
grees and elevation deviation in feet 
with respect to the correct approach 
line and angle. This information is 
then relayed to the pilot who makes 
the proper corrections in heading 
and rate of descent. 

The combmation of the search 
and precision radar systems, the 
air-ground radio telephone, and the 
intercommunications system between 
operators, enables the GCA con- 
troller* to give positive, accurate 
data on an aircraft's range and bear- 
ing from the airport The pilot is 
given altitude, range, and bear mg 
information in the last 10 miles of 
the approach which enables him to 
bring the plane to within a few feet 
of the ground. 

As used by the Army, GCA makes 
regular flight schedules possible 
around the clock when airfields are 
completely closed in by fog. 

LAN AC— A new war-born system 
for protection and navigation of 
aircraft while in flight, proposed by 
Hazel tine Electronics Corporation, 
is called Lanac, abbreviation for 
“laminar- air-navigation and anti- 
collision” system. 


The system is based on the fact 
that aircraft in flight are restricted 
to certain lammae or air strata and 
that it is essential for these planes 
to know what obstacles are present 
m their respective strata of opera- 
tion. Lanac makes it possible to 
prevent collisions between planes in 
the air or between planes and moun- 
tains, high buildmgs, or other fixed 
obstacles; identify individual planes 
while in flight as to airline and 
flight number; furnish direction and 
other data to the pilot without help 
from a ground crew; increase traf- 
fic-handling capacity of airways and 
airports; increase the safety of long 
distance flights; reduce the possi- 
bility of lost planes; and give air- 
ports and ground check stations 
continuous data on the location as 
well as the identity of all planes 
m the air. 

Under the Lanac system, every 
airplane would be equipped with a 
challenger and a replier. These are 
radar sending and receiving sets con- 
trolled by barometric devices so as 
*to be responsive only at the alti- 
tudes for which they are set. The 
challenger sends out a constant 
series of signals that are automati- 
cally picked up by the repliers of 
other planes in the same air stratum 
Upon receipt of such signals, the re- 
plier automatically transmits a re- 
ply so that the presence of another 
plane in the same stratum is in- 
stantly known and collision can be 
avoided. 

When ascending or descending, 
the pilot can temporarily change 
the barometric range of his chal- 
lenger to investigate the air layers 
he is approaching. Through baro- 
metric selection, a plane in normal 
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G AIN AM PL BALANCE 



Control panel 
of direct-reading type 
Loran indicator. 

Lo ran differs 
from radar and tele- 
vision applications, 
functions on 
an electronic stop- 
watch principle 


Courtesy Sperry Gyroscope 
Company, Inc. 


operation is advised only of ob- 
stacles in its own stratum of flight 
and is not confused by a multiplicity 
of signals from other strata. 

Mountains, high buildings, and 
other fixed obstacles can be equipped 
with permanent repliers which will 
be responsive to challenges trans- 
mitted by any planes flying at a 
dangerous altitude. 

Plane ^identification is obtained 
by varying the reply signals in 
Morse code to give the letter desig- 
nation of each individual plane. This 
information can be picked up by 
other planes and by ground stations. 

For navigation, the pilot of a 
Lanac-equipped plane will be able 
to challenge beacons on the ground 
and receive their coded replies. With 
these navigational fixes the pilot can 
establish bis exact position and de- 
termine his ground speed. These 
navigational beacons would be lo- 
cated at strategic points. 

LORAN — A system of radio navi- 
gation which permits the navigator 
of an aircraft to determine his po- 
sition at distances up to 1500 miles 
from shore-based stations at night, 
or 750 miles by day, by measuring 
the relative time of arrival of two or 
more radio signals sent synchron- 
ously from known points, is known 
as Loran (“long-range navigation”). 

Loran uses frequencies from 1700 
to 2000 kilocycles (just above the 
broadcast band) and is substantially 
the same as the British “Gee” sys- 
tem that guided high-flying bomber 
aircraft over Germany. The Loran 
system involves a grid of radio sig- 
nals across the earth’s surface that 
are transmitted by numerous pairs 
of synchronized “master” and 
“slave” radio transmitters. Each 
master transmitter sends out radio 


pulses at fixed intervals; its slave 
transmitter (often hundreds of miles 
away) follows with a second series 
of pulses. 

In the plane, the navigator uses 
his receiver-indicator to measure 
the number of microseconds of time- 
difference in the reception of the 
two sets of signals He then consults 
a Hydrographic Office Loran chart 
which contains hyperbolic lines in 
color — a different color for each pair 
of stations in his area. To get his 
exact location, he switches his re- 
ceiver-indicator to measure the 
time difference between another set 

e & 

ELECTROSTATIC PA1NTIM© 

Assures Even Deposit 

Of Surface Coating 

Electronic tubes provide high- 
voltage power for equipment being 
used in the electrodepositing of 
sprayed paint to achieve uniform 
coatings. The same equipment can 
be used to de-tear edges on pieces 
painted by the dip process. 

An electric field is set tip by fine 
wire electrodes positioned around 
the article to be coated, the article 
itself being at ground potential. 
These electrodes are fed pulsating 
d.c. power at voltages on the order 
of 100,000 volts. 

Objects being coated do not nec- 
essarily have to be made of electri- 
cally conductive material. Wood and 
pottery parts have been satisfactor- 
ily handled. As an example of uni- 
formity of coverage, it is possible to 
coat all sides of a part without turn- 
ing it toward the source of the spray. 
The particles of paint which pass 
around the sides of the object turn 


of signals from a different pair of 
transmitters. By tracing the new 
line (of different color) he finds its 
pomt of intersection with the first 
line and thus determines his exact 
location on the chart. Under ideal 
conditions, Loran can locate ships 
or planes within a radius of 500 
feet. 

Besides its use over Germany 
during the war, Loran was the elec- 
tronic guide for transport planes 
over the “Hump” between India 
and China and for B-29’s after 
bombing Japan. Its maximum ser- 
vice area now covers more than half 
the area of the earth, and it can be 
used by both aircraft and ships. 

TRAFFIC DEMANDS— At the pres- 
ent time, mstruxnent-landing equip- 
ment is being installed by the Civil 
Aeronautics Administration at near- 
ly 100 airports in this country. This 
is the three-element system devel- 
oped by the CAA, consisting of a 
localizer, glide-path, and marker 
beacon. (See Scientific American, 
June 1945.) 

Although the CAA favors gradual 
replacement of existing equipment 
after thorough tests of proposed sys- 
tems, aviation experts agree that 
considerable development work will 
be necessary before radar tech- 
niques will be applied to commercial 
aviation. Acceleration of such de- 
velopment may take place, how- 
ever, if the presently predicted 500,- 
000 planes take to the air within 
the next 10 years. 


9 



Adjustable arms accommodate electri- 
cal field to various sized painting jobs. 
For de-tearing, polarity is reversed 


in flight like homing pigeons and 
strike the rear. 

For removing tears or drops of 
surplus paint, the electrode struc- 
ture is replaced with a heavy grid 
and the dipped parts are stripped of 
surplus paint by reversal of polarity. 
This makes it possible for the paint 
chemist to formulate his finishes 
without regard to teared edges and 
thus use a wider selection of mate- 
rials. 
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METALS IN INDUSTRY 


Speculum 


For Brightness 

Electrodeposifcd Coatings of Speculum — an Alloy of Copper and Tin- 
Give Good Tarnish and Wear Resistance. Speculum is Less Expensive 
to Apply than Silver or Chromium Plating and Cuts Labor Requirements 
Considerably. Future Applications Will Cover a Broad Range 

By FRED P. PETERS 

Editor-In-Chief, Materials & Methods 


# LOOKING AHEAD • 
An ancient alloy, formerly used only 
in cast form, is bowing to the science 
of electroplating. . , When tin once 
more becomes plentiful, speculum 
plating will open new markets for 
it. . . Decorative possibilities of specif- 
lum plating run the whole gamut of 
metal uses, from the kitchen to jew- 
elry. . . Not suitable yet for automo- 
bile trim and other outdoor uses, but 
research continues. 


£Jk new type of electroplated 
* *■ coating with a very old name 

has entered the highly competitive 
decorative finishes field and prom- 
ises to find a permanent and in- 
creasingly important place among 
metal coatings. Known as speculum 
plating, and developed in England, 
the new coating looks like silver, has 
a hardness between that of nickel 
and chromium, possesses good re- 
sistance to tarnishing, and is rela- 
tively inexpensive. 

Speculum is expected by its de- 
velopers, the Tin Research Institute, 
of London (the American offices of 
the Institute are at Battelle Memo- 
rial Institute), to become in time a 
major rival of silver, nickel, and 
chromium as a decorative finish. 
First adopted commercially in Bir- 
mingham, England, in 1939, it was 
abandoned when bright metal fin- 
ishes were eliminated in the inter- 
ests of conservation, but was re- 
vived during the war for a few 
special purposes, such as non-mag- 
netic metallic reflectors for certain 
aircraft instruments. Several com- 
mercial shops have been installed 
in Britain for these applications; 
full utilization has been held back, 
both in England and in the United 
States, by the tin shortage, but 
once tin becomes plentiful again 
and American designers and elec- 
troplaters are able to investigate the 
advantages and limitations of the 
new finish, it is expected to find 
wide uses. At present the sole 


American hcensee is the City Auto 
Stamping Company in the mid-west. 

AN ALLOY — Speculum is an alloy 
coating containing about 45 percent 
tin and 55 percent copper; actually 
it is a “white bronze.” The alloy 
coating has been called speculum 
because its nominal composition and 
characteristics are similar to those 
of speculum mirrors first made by 
casting the alloy more than 2000 
years ago. The only mirrors pro- 
duced by the Romans were solid 
metal castings, the two most popular 
materials of that era being silver 
and speculum; the rapidity with 
which silver became tarnished and 
scratched retarded its general use 
and the speculum mirrors remained 
in wide use for 1000 years until the 
art of silvering glass was perfected. 

The cast speculum mirror re- 


gained its prominence for a brief 
period in the 18th and 19th Cen- 
turies for making large diameter re- 
flector telescopes. Thus, William 
Hersche! made speculum reflectors 
up to 48 inches diameter with 40- 
foot focal lengths; he discovered 
Uranus and doubled the size of the 
then known solar system. Later, the 
Earl of Rosse cast speculum re- 
flectors 6 feet in diameter with 00 
foot focal length, which revealed 
many hitherto unknown star clus- 
ters. 

These speculum reflectors were 
massive castings and the difficulties 
that had to be overcome in their 
manufacture may be gaged by the 
fact that they took about three years 
to make. Also, they were lower in 
tin content than the electroplated 
speculum coatings of today, the 
composition of the cast alloy vary- 



Photographs courtesy Tin Research Institute 

Tea service of speculum-plated pewter. Not as blue as chromium, speculum has 
luster of silver but tarnishes less and resists food discolorations better 
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mg between 25 and 40 percent tm 
Small cast speculum mirrors are still 
used for a variety of optical instru- 
ments because of their brilliant 
luster, but their relative brittleness 
in the cast form has restricted their 
general use. The modem electro- 
plated speculum, which serves m the 
form of a brilliant coatmg on a duc- 
tile base material — for example, steel 
— overcomes this earlier limitation of 
brittleness. 

The process of electrodepositing 
the alloy has roots both in the 
United States and in England. In 
1931 a patent was obtained in the 




United States by H. M. Batten for a 
process that has since been used for 
the production of electrodeposited 
“red bronzes” — copper alloys with 
from 2 to 10 percent tm. The suc- 
cessful development of speculum 
plating baths, according to the Tin 
Research Institute, was more close- 
ly bound up with the art of plating 
pure tin from alkaline solutions, to 
which many workers have contrib- 
uted. 

HOW DEPOSITED — The speculum 
plating bath now m use plates out 
tin and copper simultaneously to 
give a true alloy of controllable com- 
position. The bath contains tin as 
sodium stannate and copper as 
cyanide, with free sodium cy- 
anide and caustic soda also pres- 
ent. Because small variations in the 
composition of the coating are not 
critical and because of the nature of 
the bath, the process is relatively 
easy to operate. Sound chemical 
control is necessary to maintain the 
correct conditions of deposition — 
such control is required in all high- 
quality metal-plating— but the pro- 
cedures are simple and well within 
the capacity of the normal plating 
shop laboratory. Cyanide and caustic 
soda contents have to be checked 
every two or three days, tin and 
copper every two or three weeks. 


Because of the high corrosion re- 
sistance of speculum, it is not pos- 
sible to use alloy anodes Replenish- 
ment of the metal content of the 
electrolyte is obtained by using 
separate tin and copper anodes; the 
electrical circuit to the two anodes 
is split and each circuit is provided 
with separate means for individu- 
ally adjusting the current. The cop- 
per anodes are operated under con- 
ditions similar to those m cyanide 
copper plating and the tin anodes 
are operated as in stannate plating 
of pure tin. 

"ONE COAT" - Chief among the 
production advantages of speculum 
plating is that it is a “one-coat” fin- 
ish, no undercoat being required. 
The bath has exceptionally good 
throwing power; depending on the 
base metal and the amount of pro- 
tection or service life required, plat- 
ing thicknesses usually applied he 
between 0.0005 and 0.001 inch. The 
most important labor charges as- 
sociated with the process are the 
time required for preparatory pol- 
ishing and in final burnishing, and 
even here it is reported that less 
preparation is needed for speculum 
than for nickel-plus- chromium 
coatings. Indeed, the Tin Research 
Institute cites cases in which satis- 
factory finishes were obtained on 


Ductile, speculum adheres we!! to most 
base metals Steel fork (above), bent 
after plating, shows no flaking of the 
speculum coatmg. in cupping test 
(left) base broke, speculum adhered 

stampings and spinnings right off 
the machines, and others — cast brass 
faucets, for example — in which the 
labor for polishing before plating 
was approximately halved over other 
coating requirements. 

Speculum coatings may be applied 
directly to steel, iron, tinplate, 
nickel-silver, copper, brass, bronze, 
silver, nickel, pewter, and so on 
The coating itself is ductile and will 
withstand a reasonable amount of 
deformation without flaking or 
spalling. In color it is very much 
like polished silver, being less blue 
than chromium and less yellow than 
nickel. 

Tests made on speculum coatings 
to compare their tarnish resistance 
with that of other metals or coatings 
showed that after 30 days 7 exposure 
to ordinary kitchen and living room 
atmospheres speculum coatings had 
lost none of their brilliance or re- 
flectivity, whereas silver fell off 
more than 50 percent m the living 
room and 80 percent in the kitchen 
Even under the worst conditions of 
test, speculum needed no cleaning 
at the end of a month. Whenever it 
is necessary to clean speculum, no 
metal polish need be used; washing 
with water and wiping with a soft 
cloth when dry are usually suf- 
ficient The metal is not affected by 
the sulfur from eggs nor by lemon 
or tomato juice. 

WIDE USES — From the prospective 
user’s point of view, the warm color 
of speculum is often more attractive 
than the slightly bluish tint of 
chromium; where used for interior 
metal trim, it should permit a wider 
choice of decorative color schemes 
For jewelry or tableware it is as 
attractive as silver and has the merit 
of not requiring frequent polishing. 
Speculum plated spoons and forks 
have been in use for several years 
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Speculum-plated 
lavatory piping. 
Economy of its 
application mokes 
this copper-tin alloy 
attractive for 
quantity use 
on plumbing fixtures 


in some British homes and hotels 
and have remained perfectly bright 
with only the usual washing, while 
the coating, because of its hardness, 
has shown satisfactory resistance to 
mechanical damage 

Speculum coatings have also been 
highly successful for bathroom and 
plumbing fixtures Wash basins 
fitted with speculum-plated faucets 
have been m constant use for six 
years and are still m perfect condi- 
tion. 

On the other hand, speculum can- 
not as yet be recommended for out- 
door use or, for example, as orna- 
mental trim on automobiles The 
reason for the much better tarnish 
resistance of speculum in inside at- 
mospheres as compared to its luster- 
retention outdoors is not yet clear, 
and may be a physical rathei than 
a chemical phenomenon. At any rate 
the situation is currently the sub- 
ject of technical research. 

On the face of it, the cost aspects 
of speculum seem very attractive. 
The intrinsic cost of the metals used 
compares favorably with those of 
the other decorative metals or coat- 
ings m common use; it is, of course, 
much cheaper than some of them 
Then, as only one plating operation 
is involved, equipment cost, space 
charges, and labor time are lower 

For these reasons, and especially 
because speculum provides a bril- 
liant, long-lasting, easy -to -maintain 
finish at base-metal prices, increas- 
ing interest m its use is evident 
With it, cheap tableware can be 
given as beautiful a finish as with 

0 



Service testing, on such articles as 
faucets, proved speculum's durability 

silver. Speculum has already been 
used m plating electric lamps and 
fittings, cigarette cases and lighters, 
ash trays, brass ornaments, dressing 
table accessories, and — as already 
mentioned — bathroom fixtures. Serv- 
ice trials are now underway on 
speculum-plated cooking utensils, 
jewelry, golf clubs, bird cages, and 
even baby carriage parts. 

Speculum pilot plants have been 
in operation for some years in Eng- 
land. When tin again becomes plenti- 
ful it looks as though the tin indus- 
try may have a new major market 
and manufacturers — here as well as 
abroad — will have a new type of 
decorative metal finish 
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DUPLEX METAL 

Produced by New Powder- 
Metallurgy Technique 

A mounting to a new type of me- 
tallic material, “Sinteel G” combines 
steel and copper in an unusual way. 

Sinteel G is made by pressing iron 
or steel powder to form a porous 
briquette and then impregnating the 
pore structure with copper by im- 
mersing the briquette in a bath of 
molten copper alloy. The resulting 
product is dense — virtually pore- 
free — and, dependmg on the raw 
materials and subsequent heat treat- 
ments employed, may have tensile 


strengths ranging from 50,000 to 
175,000 pounds per square inch. The 
latter figure is one of the highest 
ever reported for an essentially fer- 
rous powder-metallurgy product. 
Because of its structure, the mate- 
rial is readily machinable and elec- 
tro-platable 

From the standpoint of the pow- 
der-metallurgy fabricator, these 
“cemented steels” are especially in- 
teresting because their high strengths 
are obtained with low pressing pres- 
sures (20 to 45 tons per square 
inch) and without a coining opera- 
tion, whereas heretofore such high 
strength m powder-metallurgy prod- 


ucts has been obtainable only 
through the use of extremely high 
(and therefore expensive) pressures 
or with additional commg and re- 
pressing operations. 

Another novel feature of these 
cemented steels is their self-brazing 
nature Because of the copper they 
carry with them at all times, parts 
made of Sinteel G may be readily 
copper-brazed to each other or to 
other materials without the addition 
of external brazing alloy or flux 
Very large or complicated parts, not 
normally producible by powder- 
metallurgy methods may thus be 
made by pressing simple or small 
components out of iron or steel 
powder, assembling them properly 
and then infiltrating the assembly 
with copper to give a uniform- 
impregnated and firmly brazed prod- 
uct. 

Sinteel G, developed by American 
Electro Metal Company, is expected 
to find use for making large or 
complex parts or those requirmg 
exceptionally high strengths that 
cannot he made economically by 
conventional methods. 

AGE-HARDENING 

Stainless Steel Combines 
Desirable Properties 

T he composition and physical prop- 
erties of the United States Steel 
Corpoi ation’s precipitation -harden - 
ing stainless steel, which have been 
the subject of metallurgic conjecture 
for several months, were disclosed 
at the recent annual meeting of the 
American Institute of Mining and 
Metallurgical Engineers. The steel 
is of widespread interest because it 
provides a combination of high 
strength and excellent corrosion re- 
sistance without the necessity of 
cold- working the material for that 
purpose. 

The composition of the new steel, 
called “Stainless W,” is nominally 17 
percent chromium, 7 nickel, 0.07 
carbon, 0.70 titanium and 0 20 alu- 
minum. By suitable age-hardening 
heat treatments — for example, heat- 
ing to 1700 to 2000 degrees. Fahren- 
heit, quenching, and then aging at 
950 degrees, Fahrenheit — tensile 
strengths above 200,000 pounds per 
square inch and hardnesses up to 
47 Rockwell C can be obtained 
Titanium is the most important sin- 
gle element in the age-hardening 
mechanism. 

Many applications are foreseen 
for the new age-hardening stainless 
steel, especially in bar form, for 
such products as cams and rollers 
in food handling and bottling equip- 
ment, and bearing and valve parts 
in the petroleum, chemical, and re- 
lated industries 
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ENGINEERING 


Sell, T;:sn Buy 

Specialists, Familiar with All Phases of a Particular Process, and 
Fabricators, who Assemble and Sell, but are Not Manufacturers, are 
Supplementary Figures in Modern Industry. Interdependency, Mark 
of a Complex Civilization, Can Bring Better Products at Lower Cost 

By EDWIN LAIRD CADY 



B ack in the early 1930s, an old- 
time manufacturer of wood- 
working machinery was holding a 
management conference. The presi- 
dent, definitely of the old school, 
was pounding the table. 

44 Ya can always sell what ya ain’t 
got,” he said. Then, glaring at the 
sales manager and the purchasing 
agent who were opposing him, he 
added: “Never mind this stuff about 
buyin’ cut gears on the outside. 
We’ve got a foundry and we’re goin’ 
to run it. What we want is a sales 
department that can sell the cast 
tooth gears, same as we always sold.” 

What this president was arguing 
was that manufacturing company 
profits must come from the opera- 
tion of that company’s own ma- 
chinery. 

What the sales manager and the 
purchasing agent were arguing was 
that business profits can come from 
the turn-over of operating capital 
no matter how this is achieved. They 
did not think in terms of any such 


• LOOKING AHEAD % 
Advances in the technology of most 
industries are so rapid in these times, 
that even those who manage to keep 
abreast of their own field must fall 
behind in others directly related* . . 
Add to this the cost of special ma- 
chinery and trained personnel, and 
the worth of the specialized sub-con- 
tractor becomes apparent. . . This 
situation will continue with the al- 
most geometrical growth of new tech- 
niques and their application to for- 
merly sbw-to-change products. . . 
Engineering, once confined to smoke- 
filled drafting rooms, will more com- 
pletely take over the purchasing of- 
fice. 


economic philosophy, of course. All 
they had on their minds at the 
minute was to get some cut-tooth 
gears which would run more 
smoothly, and make less noise, and 
be more satisfactory to the cus- 
tomers than the old cast-tooth gears. 
But they were working toward the 
modem art of sub- contracting which 
could be defined as “the art of mak- 
ing money by selling what you 
haven’t got ” 

The lengths to which old-time 
manufacturers went in order to 
make everything themselves and 
“save the other fellow’s profit” 
would amaze any modern manage- 
ment. They even went so far as to 
compound all their own cutting oils 
out of lard oil and similar raw in- 
gredients, put in electro-plating de- 
partments which would function 
only one week out of every month, 
design and produce special electric 
motors for their machine tools. 

NEW CONCEPTS — Modem man- 
agement thinks the opposite way. It 
will not tool up to make anything 
until it has first made sure that it 
cannot buy that product from some- 
one else to better advantage. There 
is too much competition for the 
services of every dollar available 
for investment. The same money 
which would go into an increase in 


Ball bearings are 
used in many 
products, but tie 
art of their 
manufacture is 
concentrated 
in a few companies 
who supply, 
on order, either 
standard or special 
bearings 

the size of the gray-iron foundry 
might better be used to install an 
induction heat-treating set up, put 
on a more powerful -advertising 
campaign, or open, a Sacramento 
branch plant to manufacture goods 
for the west coast. 

One result of this new philosophy 
is a host of brand new or greatly 
improved production methods. Spe- 
cialists in various processes, learn- 
ing that they could depend upon 
getting business from thousands of 
manufacturers, have been encour- 
aged to develop their techniques and 
equipment to the point where they 
can produce at such low costs that 
it hardly pays a manufacturer who 
might buy from them to install his 
own production line. 

The wood-working machinery 
company management which was 
arguing about whether to buy cut 
gears or continue to use its own 
cast-tooth products, could easily 
have installed equipment for cut- 
ting its own gears and obtained 
everything that a professional gear- 
cutting shop could offer. Tooth forms 
were simple and gear materials were 
few. Testing methods would have 
been confined to running pairs of 
the gears together to show up undue 
noises. 

Today, that is no longer true; 
tooth forms can ran all the way 
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Ssmple air compressor is product of o 
complex economy. Motor, motor-con- 
trol, belting, small fittings, and stamp- 
ings represent specialized builders 

from the simple involute spur gears 
to the various helicals, herringbones, 
hypoids, and others. Teeth can be 
ground for high dimensional ac- 
curacies, shaved for surface super- 
finishing to accuracies as close as 
one millionth of an inch, or bur- 
nished for long wearing qualities. 
Materials can include ordinary gray 
irons for low cost, steel forgmgs for 
toughness, heat-treated steels for 
high strength and hardness, fabric- 
reinforced plastics for silence, and 
many others. Inspections can be by 
micrometer-movement instruments, 
by shadographs, by electronic de- 
vices, and even by automatic X-ray 
equipment. Just to list the resources 
of a modern gear shop would take 
a thick catalog. To get what a well 
equipped maker of gears would o£F- 
fer, the wood-working machinery 
maker would have to invest hun- 
dreds of thousands of dollars m 
special equipment. 

The gears might not even be made 
in a gear shop. They could be pro- 
duced by a powder-metallurgy plant, 
in a precision investment-castings 
plant, on a press-forging production 
line, or by any of several other 
methods. 

PURCHASE ENGINEERING - With 

all of these opportunities open, the 
modern management conference on 
how to produce a new design or new 
line has as much of purchasing as 
of manufacturing in its discussions. 

The first step, of course, is work- 
ing out the original design. And here 
is an abrupt break with old-line 
thinking. The old-timer would have 
told his engineers: “Don’t design 
it unless you are sure we can make 
it.” The modem manager is more 
likely to say: “Go ahead and work 
it out, we are almost certain to 


find someone who can make it.” 

After that comes a dividing of 
the parts or of the complete mecha- 
nisms which are to be bought out- 
side from those to be made in the 
plant A present-day engineer, for 
example, who planned on designing 
his own special electric motors and 
making them in his own plant, would 
have to have a highly unusual rea- 
son for doing so. But some of the 
gears might be made in the plant; 
others might be purchased outside; 
and still another group might be so 
specified that their holes were bored 
and their teeth cut m an outside 
contractmg plant, but special facmg 
or threading operations on them per- 
formed in the home plant 

A new machine might need sev- 
eral types of stampmgs or forgings, 
some to be made to high accuracies 
and of stainless steels, and others 
to ordinary accuracies and of com- 
mon steels. The high accuracy stain- 
less-steel parts might be ordered 
from an outside contractor, the ordi- 
nary ones made in the plant 

All of this requires an engineering 
skill m purchasing which is a fai 
cry from the days when the pur- 
chasing department was a mere 
checker of prices and placer of 
orders. But it pays dividends. 

One purchasing agent had the 
engineering staff make a careful 
study of the possibilities of precision 
mvestment castings for their com- 
pany’s products. The first thing dis- 
covered was that the company would 
need at least $25,000 of capital out- 
lay and a year of experimental time 
to get its own precision investment 
department into operation This 
would not be worth while But by 
dealing with outside contractors, 


three of the present parts could be 
cast integrally and made into one. 
The present methods call for two 
small stampings and one screw -ma- 
chine product which are brazed to- 
gether. The new method produces 
the whole assembly for less than 
the costs of its three members and 
eliminates two brazing operations as 
well 

NEW PROCESSES - Open to such 
purchasing agents are a large num- 
ber of brand new processes and of 
old ones which are so vastly im- 
proved that they might well be 
classed as new. To mention a few 
which apply to small parts alone: 
Centrifugal casting, die casting, 
swaging, cold heading, plaster-mold 
casting, permanent-mold casting, 
press forging, upset forging, impact 
extruding, plastics molding. By 
merely adding to these and listing 
their variants, any good purchasing 
engineer could set down enough 
purchasing opportunities to fill an 
engineering directory. 

An example ,is the purchasing 
agent who brought into his plant 
operations which previously had 
been bought on contract from out- 
side companies He was employed 
by an airplane company which was 
changing its models so constantly 
that parts had to be ordered m 
rather small lots. Here a problem 
arose on paits fabricated by stretch- 
pressing and other mild forming 
methods The tool and die charges 
were high, the purchasing agent 
constantly had to send out new blue 
prints and wait for quotations, and 
when the first shipments of new 
parts arrived their designs often 
had to be modified to conform with 
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Westmghouse photograph 
Extensive research equipment and 
skilled technicians make "outside" 
contractors "wise" in the ways of 
producing items needed by industry 

further changes in the plane models 
Then, the agent had the purchase 
engineers study the cast thermoset- 
ting phenolic resin plastics which 
have sufficient structural strengths 
for some tool purposes. These can 
be cast to shape in wood, plaster, or 
metal molds which have been coated 
with a special lacquer to facilitate 
removal. By including an accelerator 
m the mixture of phenolic resins, 
dies good enough for short produc- 
tion runs could be made m only 
12 hours of plastics settmg time. By 
eliminating the accelerator and tak- 
ing 96 hours of setting time, tools 
having the necessary structural 
strength and fatigue resistance for 
fairly long production runs could be 
produced. The making of the neces- 
sary molds was a simple process 
once the mock ups of the parts were 
completed. 

The plant, then, could have the 
tools for turning out short produc- 
tion runs within 24 hours after com- 
pleting the parts mock ups, and 
tools for longer runs could be ready 
in a week Later on, decision could 
be made as to whether to continue 
making the parts with those same 
tools, or with more durable steel 
tools, or to have them made out- 
side and free the production line 
for further short-run work. 

SPECIALIZATION — While all this 
has been going on in plants which 
use metal parts and mechanisms, 
other industries have not stood still. 

The textile industry has spent 
the past 40 years learning to spe- 
cialize. There are some large and 
self-contained mills; plants that are 
sufficient to themselves still exist in 
nearly every industry. But more 
and more the weavers of textiles 
tend to obtain their fibers from one 
producer and send their materials 


to professional dye houses to be 
dyed m the skem or in the piece. 
Many mills do nothing but weave, 
getting their bobbins ready-wound 
and their warps ready-filled, choos- 
ing their fibers and colors in ac- 
cordance with the materials and 
colors they can sell. And the higher 
the prices and qualities of finished 
fabrics the more likely they are to 
be the products of chains of spe- 
cialists who run their individual 
plants but serve one another. 

Woodworking is following a sim- 
ilar path. For a long time the only 
raw material of this trade was raw 
lumber, and every plant was a more 
or less direct competitor of every 
other. Now, with the new wood 
preparation processes — transmitted, 
stabilized, and hydro lized wood — 
there is plenty of room for special- 
ization and its consequent sub- con- 
tracting. 

One large fabricator of wooden 
products already has a crew of pur- 
chasing engineers in the field and is 
training more The job of these men 
is to go to the smaller plants, teach 
them the new techniques, get them 
to make the specially processed raw 
materials and even the semi-finished 
and the finished products which the 


MOBILE CARRIERS 

Give New Flexibility 

To Industrial Operations 

T aking advantage of the extreme 
advances in the design of gasoline 
engmes, Diesels, and electric mo- 
tors which were made during the 
war, the development of mobile 
carriers for all sorts of repair and 
maintenance and even of produc- 
tion equipment promises to be one 
of the most interesting phases of 
engineering for the next few years. 

One type of equipment embodies 
welding generators, hoists, and other 
positioning equipment for parts to 
be welded, and a small air com- 
pressor to supply pneumatic power 
for welding clamps and for chipping 
hammers. 

Another type has a closing and 
stapling unit for boxes which can be 
run to any point on a packaging line 
and operated there. It is an adapta- 
tion of existing stationery equip- 
ment with a small Diesel to supply 
the power. Its use makes the ship- 
ping line far more flexible, permits 
freight cars to be spotted for load- 
ing with more of the platform spots 
available to take-offs or branches 
from the main gravity conveyor, 
and permits pallet loading to be 
carried on at enough stations along 
the production line so the line need 


fabricator can sell. The use of new 
quick and sure- settmg cements to 
make laminates of various woods 
and of woods and metals, glasses, 
plastics, and synthetic rubbers is 
one of the arts which these engi- 
neers will teach. They will be aided 
by sales engineers of the cement and 
the equipment making companies 
which want to sell to these proc- 
essors. But the main objective of 
the fabricators is to add the flexi- 
bility of having widely diversified 
sources of supply from which to 
buy specially processed raw mate- 
rials which he can fabricate and 
sell. 

This trend toward buying prod- 
ucts rather than insisting upon 
manufacturing them has one mean- 
ing that often is overlooked. A good 
description of “civilization” would 
be: “That state of society in which 
men can depend upon each other 
instead of having to depend upon 
themselves alone.” And when manu- 
facturers base their profits upon 
wide-spread purchasing of finished 
products in open markets rather 
than solely upon what they can 
make in their own plants, it means 
that industry is assuming a state 
of civilization. 

m 

never be stalled if the lift trucks do 
not arrive rapidly enough to keep 
the stapling machine free of filled 
boxes. 

These two uses show extremes of 
adaptations for mobile carriers And 
with the new engines and motors 
their development has just begun 

SUPER-HARD METALS 

Now Find Wider Use 

in Familiar Articles 

E xtremely hard metal surfaces 
that can be welded, brazed, or 
mechanically fastened to softer met- 
al parts to prevent wear are finding 
new uses every day. One of the 
latest is as edges on snips used for 
cutting wire screening, aluminum 
sheets, and other metals which 
quickly dull the softer steel edges 
that are used for cutting tin plate. 
Another use is in nozzle tips to 
handle liquids in everything from 
fog- spray fire fighting apparatus to 
cotton and other farm sprayers. 
Only a few years ago these extra- 
hard metals were regarded as high- 
cost and temperamental products to 
be used only in high- capacity high- 
precision metals cutting equipment. 
Now they are to be found quite 
frequently in the “common” or “gar- 
den” varieties of equipment that 
everyone uses. 
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Conducted by E. F. LINDSLEY 


Petroleum 


Process Products 


From about Two Percent of the Crude Oil Produced Conies a Myriad of 
Little-Known Materials that Aid— in Proportions Far Exceeding Their 
Quantity — -In the Production of Nearly Everything We Use, Eat, or Wear, 
Emulsified Waxes and Textile Oils Have Major Importance, Wide Use 


By JOHN C DEAN 

Technical Division, Process Products, 
Socony- Vacuum Oil Company, Inc 


T he scope of petroleum’s utility 
as a processing material is vir- 
tually unlimited. At present, over 
30 basic industries employ petro- 
leum in their manufacturing proc- 
esses, and the individual applica- 
tions are numbered m the thou- 
sands. Some conception of this use 
of petroleum, both as a processing 
material and as a source of organic 
chemical compounds, may be gamed 
from statements that point out the 
possibility of more than a million 
such materials and compounds that 
have petroleum and natural gas as 
a starting point. This compares with 
about 500,000 derivatives from coal 
tar, long considered a chemist’s 
treasure trove. 

It is also interesting that a very 
small portion of the crude oil total 
is required for producing process 
materials. Fuels, lubricants, and 
greases — the petroleum industry’s 
standbys — account for about 98 
percent of the total output of the 
wells. Yet, the remaining 2 percent 
looms significantly large in terms of 
both financial and human values. 
For example, it is impossible to set 
a monetary price upon the accom- 
plishments of the minute quantities 
of petroleum derivatives that are 
used in life-saving medicines. 
Neither can the values of the proc- 
ess products that contribute so much 
to ultimate consumer satisfaction be 
reckoned entirely in terms of finan- 
cial return to the petroleum refiners. 

WAX EMULSIONS — A typical 
petroleum process product is found 
m wax emulsions. Here a multitude 
of industries — textiles, paper, food, 
wood, and so on — profit from a tiny 
segment of the petroleum chemist’s 
research. 

Most of the familiar uses for petro- 


• LOOKING AHEAD • 
More and more petroleum refiners 
are setting up laboratories to study 
industry's processing problems. . . 
And more and more specialized prod- 
ucts are being produced to eliminate 
these problems. . . Industrial-refiner 
co-operation is often necessary to 
establish the facts . . . The final proc- 
ess product, as exemplified by textile 
oils, is compounded to do a precise 
job. . . The high costs of makeshifts 
vanish, and a competitive edge and 
better merchandise accrue to the 
manufacturer who searches scientifi- 
cally for processing materials. 


leum waxes have been as “hot melt 
coatings” — that is, wax applied in a 
molten condition. There are, how- 
ever, other methods of applying 
waxes, one of the most effective of 
which is in the form of an emulsion. 
These “wax emulsions” are suspen- 
sions of wax in water, stabilized with 
suitable emulsifiers and dispersing 
agents. Wax emulsions look like 
milk, and in fact are quite similar 
in general composition to milk, 
which is essentially a suspension of 
butter fat in water stabilized with 
casein. The wax particles of an emul- 
sion are similar to the droplets of 
butter fat, and the emulsifiers are 
comparable in action to the casein. 

One of the advantages of a wax 
emulsion is that it permits small 
quantities of wax to be applied in 
controlled amounts. This control is 
also possible with solutions of wax, 
but with emulsions, no costly sol- 
vent-recovery units are needed; the 
vehicle (water) is non-toxic and 


non-flammable, and the application 
can be effected at very low cost and 
with readily available equipment. 

An easily visualized and important 
use of wax emulsions is the treat- 
ment of textiles to impart a water- 
repellent finish. This is accomplished 
by running the textile cloth through 
a wax emulsion bath in which it 
picks up some of the emulsion. Upon 
drying, small amounts of wax — 
generally between 1 and 4 percent- 
become deposited on the mdividual 
fibers and render them resistant to 
water. The cloth then has water- 
shed properties This treatment has 
practically no effect upon the ap- 
pearance of the cloth or upon its 
feel or “hand.” Furthermore, be- 
cause of the openings which remain 
between the fibers, adequate ven- 
tilation is provided when the mate- 
rial is used for clothing. If the 
fabric were water-proofed by a hot- 
melt coating, however, it would be 
stiff and board-like. The armed 
forces purchased millions of yards 
of fabrics treated with wax emul- 
sions for use as tent cloth, drills, 
cotton duck, and mosquito netting. 

PAPER TREATMENT — A second 
extremely important use of wax 
emulsions is in the manufacture of 
paper, where once again small 
quantities of wax are capable of 
imparting water-resistance. Two 
methods are used for introducing 
the wax into the paper; one prior 
to the formation of the sheet, and 
the other as a treatment of finished ! 
paper. The former method is known j 
as beater-sizing, and involves add- 
ing wax emulsion to the pulp while < 
it is being beaten. By this method 
the microscopic wax particles of the i 
emulsion are deposited uniformly 
on the paper fibers and give each 
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fiber a degree of water-repellency. 

The other method of paper treat- 
ment is known as surface-sizing or 
top-sizing, and is accomplished by 
passing a finished sheet of paper 
through a bath of emulsion m sub- 
stantially the same manner as in 
the treatment of textiles. With either 
method, wax emulsions improve the 
water-resistance of paper, enhance 
resistance to scuffing, provide better 
printabxlity, and yield a smoother, 
more attractive sheet. The effective- 
ness of less than 1 percent of wax m 
these applications is truly remark- 
able 

USEFUL WAXES — Most petroleum- 
wax emulsions were originally de- 
veloped for the treatment of textiles 
and paper, but they have proved 
to be so versatile that a number of 
other interesting uses for them have 
been found. For example, a wax 
emulsion is now bemg used for the 
treatment of white potatoes to im- 
prove storing properties Clean po- 
tatoes are dipped in a diluted emul- 



SmaH homogenize!- for preparing wax 
emulsions uses 5000-pound pressures 


sion and are then dried to deposit 
small amounts of wax on their sur- 
faces. In actual practice, one gallon 
of emulsion will treat between 30 
and 40 bushels of potatoes, which 
will then remain fresher, last 
longer, and show much less loss in 
weight during storage. In addition, 
wax emulsions have been found to 
be effective for the treatment of 
cut potato seed before it is planted. 
Here it prevents rotting of the seed 
during wet weather and ensures a 
healthier stand of potato plants after 
germination and sprouting, so that 
increases in yield up to 15 percent 
have been reported in many in- 
stances. 

The manufacture of certain 


wooden articles, such as bowling 
pms and shoe lasts, can be facili- 
tated by a wax emulsion treatment 
of rough-cut blocks which are kiln- 
dried befoie being turned down to 
finished articles These blocks are 
generally cut from green lumber, 
which, if allowed to dry with no 
treatment, would develop cracks or 
checks that penetrate far into the 
wood. This splitting is caused by in- 



Life of sole leather is upped about 
25 percent by processing with special 
oil. Abraser in foreground tests soles 


ternal stresses and strains that are 
set up in the blocks because of non- 
uniform loss of moisture. The thm 
film of wax which is deposited pro- 
motes uniform drying and practi- 
cally eliminates the destructive in- 
ternal stresses. 

During recent years, many ceram- 
ic pieces, particularly steatite parts 
for radio and radar equipment, have 
been manufactured by automatic 
high-pressure extrusion. The body 
mixes are generally molded in a 
nearly bone-dry condition, and 
therefore require an agent to per- 
mit plastic flow, as well as a binder 
to maintain rigidity in the pressed 
pieces. An emulsion of a micro- 
crystalline wax, especially selected 
because of its toughness and ad- 
hesiveness, has been found extreme- 
ly well suited for this work. Many 
of these steatite parts and such other 
ceramics as porcelain and china- 
ware are finished with a glaze, in 
which another wax emulsion has 
been found to be effective as a 
binder. In these applications, re- 
placement of starches and. natural 
gums with waxes speeds production 
and produces more uniform glaze 
coatings. 

The list of other uses of wax 
emulsions is long; a few are the 
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Testing a wax- emulsion -treated fabric 
for water repeilency. Cloth remains 
porous, but water runs off its surface 

polishing of clothes pins, treatment 
of nursery stock during transplant- 
ing, water-proofing of burial vaults, 
and as an additive for starch in 
laundries 

TEXTILE OILS— Wax emulsions il- 
lustrate the fact that certain basic 
petroleum products must be com- 
pounded to render them useful. A 
second field of activity where such 
compounded products are widely 
used is in the manufacture of tex- 
tiles. The textile field is broad and 
includes woolen and worsted fabrics, 
cottons, rayons, and cordage fibers, 
all of which are treated with petro- 
leum oils of one type or another. 

In the processing of woolens and 
worsteds, it is necessary that the 
fibers be lubricated to prevent 
breakage during the combing, spin- 
ning, and weaving operations to 
which they are subjected. Wool, as 
it is sheared from the sheep, is cov- 
ered with wool grease, but this fat 
is lost when the raw wool is scoured 
to clean it of dirt. Therefore, na- 
ture’s lubricant must be replaced 
before the clean wool can be han- 
dled further. When fatty oils are 
used in processing, they are applied 
as crude emulsions made by adding 
them to warm solutions of caustic 
and alkali. A more modern method 
uses self- emulsifying petroleum 
oils, which produce highly stable 
emulsions when added to water. 

Mineral oils have several ad- 
vantages m this use. They do not 
become rancid with age, as do some 
fatty oils, and therefore cannot be- 
come spontaneously ignited as m 
extreme cases of autoxidation. In 
addition, petroleum products pro- 
vide better lubrication of the fibers 
because fewer fibers are broken 
during processing. The result is the 
formation of a stronger yam. 

After the lubricated woolen fibers 
have been processed into woven 
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cloth, the lubricant has carried out 
its appointed task, and must be re- 
moved. This is accomplished m the 
‘fulling and scouring” operations in 
which the cloth is wet with a con- 
centrated solution of soap and al- 
kali and subjected to a pounding 
which causes it to shrink. This 
shrinkage in length and width 
renders the cloth thicker, or fuller; 
hence the term “fulling.” When 
fulled to the proper degree, the 
cloth is scoured or rinsed by pas- 
sage through a succession of warxn- 
and cold-water baths during which 
the dirt, alkali, soap, and oil are re- 
moved simultaneously. The finished 
wool, originally oiled with 3 to 10 
percent of lubricant, emerges with 
its oil content reduced to 0 5 per- 
cent or less. 

SIZING — In the case of cotton goods, 
petroleum is used largely in finish- 
ing or sizing operations where fillers 
and softening oils are applied to the 
cloth to improve appearance and 
hand, and to increase weight or 
body. Sizing materials, such as 
starches and gums, are generally 
quite brittle, and therefore require 
a softening agent. In many instances, 
petroleum oils of various types and 
certain petroleum waxes can suc- 
cessfully perform this plasticizing 
action. Numerous types of sizing op- 
erations are employed with cotton 
goods — for example, the sizing of 
warp threads, heavy back fillings 
of book-binding cloth, and plain siz- 
ing of cotton dress fabrics and sim- 
ilar materials. In addition there are 
certain emulsifiable petroleum prod- 
ucts that are used in the Sanforized 
process as softeners and as agents 
to improve the re- wetting properties 
of the cloth. 

The rayon industry is a particu- 
larly large user of petroleum oils 
which are employed as lubricants 
for the rayon fibers. While only 
very small percentages of oil are ap- 
plied, tremendous quantities of rayon 
are produced and the consumption is 
so large that the oils are usually 
purchased in tank-car quantities. 
A less important application in 
rayon processing is their use in 
soaking oils which serve as softeners 
for the gums and starches used in 
the manufacture of rayon crepes 
and rayon stockings. These mixtures 
are applied to the yarn before knit- 
ting or weaving to set the twist, but 
are washed out after these opera- 
tions, thus releasing the fibers and 
permitting them to develop the char- 
acteristic texture of the fabric. 

The processing of cordage fibers 
such as jute, sisal, and hemp also 
requires the use of large quantities 
of mineral oils, petrolatums, and 
waxes. They are employed as lubri- 


cants, softeners, or water-proofing 
agents for the finished products in 
order to prolong their service life 
or to render them more useful for 
specific applications. Addition is 
most generally accomplished by di- 
rect applications to the fibers either 
prior to or during stranding opera- 
tions. 

Probably the outstanding feature 
of an examination of the petroleum- 
process-products field, is the appar- 
ent endlessness of applications. 
Nearly every phase of mdustrial 
endeavor, from the manufacture of 
synthetic rubber to the formulation 
of chewing gum and candy, call up- 
on petroleum for sometimes minute 
— but usually vital — quantities of 
processmg products. 


m $ m 

ANTI-FOAM ‘ADDITIVE 
Improves Engine Lubrication 
at High Power Outputs 

C3il foaming, a condition stemming 
from the violent mixing of air and 
vapor with lubricating oil under 
high-speed and elevated tempera- 
ture conditions, has at times prom- 
ised to hamper the wide useage of 
the most modern engine designs. In 
its worst form, foaming may cause 
engine failure, milder cases fre- 
quently impair lubrication and give 
rise to oil loss through breather 
passages and other engine openings 
Now, the development of an anti- 
foam additive that reduces the sur- 
face tension of the oil and permits 
each individual bubble to break up 
on reaching the surface is said to 



Additive-treated oil .(right) does not 
foam when mixed witn air. Same oil, if 
minus additive (left), foams vigorously 


offer a material reduction of foammg 
troubles. 

Previous attempts to limit foaming 
by means of mechanical traps and 
similar devices, while partially suc- 
cessful, complicated the lubrication 
system and did not correct the basic 
trouble source. Use of anti-foam ad- 
ditives, however, such as this one 
developed by Gulf Oil Corporation, 
may clear the way for more wide- 
spread use of the so-called “heavy 
duty” type engines. 

THIOPHENE 

Once Expensive , Will 

Alter Familiar Products 

U nexplored fields in chemistry — 
especially in the plastics, pharma- 
ceutical, and dyestuffs industries — 
may be opened up as a result of a 
new and inexpensive method for 
producing thiophene from petroleum. 
Previously priced at $54 a pound, too 
expensive for extensive use, thio- 
phene can now be produced, ac- 
cording to Socony-Vacuum Oil Com- 
pany, developers of the method, at a 
cost that is commercially practical. 

A colorless liquid, thiophene is 
heavier than water and boils at 183 
degrees, Fahrenheit. Its odor some- 
what resembles that of benzene. 
Also, thiophene resembles benzene 
m its reactions, although different 
reaction conditions may be neces- 
sary. A large portion of the chemi- 
cal industry is built around the 
chemistry of benzene. Dyes, phar- 
maceuticals, plastics, and a host of 
other chemical commodities to a 
large extent are derived from ben- 
zene and its compounds. Thiophene, 
therefore, permits the chemist to 
prepare many of these products 
which differ in that they will con- 
tain the thiophene ring in place of 
the conventional six-carbon-atom 
benzene ring. This fact presents nu- 
merous opportunities for altering 
such characteristics as the color of 
dyestuffs, the physiological effects of 
medicinals, and the hardness, elas- 
ticity, brittleness, and many other 
properties of plastics. 

Under suitable reaction conditions, 
thiophene also reacts with alde- 
hydes, to form thermosetting resins. 
In this respect, the behavior of thio- 
phene may be likened to that of 
phenol, although there are important 
differences. Nevertheless, in the 
condensation of phenol with alde- 
hydes, under suitable reaction con- 
ditions, it is possible to replace 
phenol with thiophene in any pro- 
portion. 

The raw materials from which 
thiophene is made are plentiful and 
it is expected that production of 
commercial quantities will soon be 
under way. 
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AVIATION 


Aviation Engineering Emerges 


Boosting Cooling-Air Flow with the Energy of Hot Exhaust Gases; Means 
of Making True Automatic Flight Commercially Possible; and Many 
Other New Ideas were Food for Discussion at a Recent Aeronautical 
Engineer's Meeting. Aviation Research went Far During War Years 

By ALEXANDER KLEMIN 

Aei ©nautical Consultant, Research Associate, 

Daniel Guggenheim School of Aeronautics. New York University 


A viations war-time role was a 
large one, and while many ac- 
complishments of both the indus- 
try and the planes and their crews 
have become legend, other activities 
have necessarily been carried on 
rather quietly because of their in- 
herent nature One of these com- 
paratively unheralded activities was 
the work of the aeronautical design 
and research engineers. Now, with 
the tremendous pressure of war re- 
moved, many of the once- restricted 
research projects are being revealed 
and made public. Viewed in this 
light, the recent Annual Meeting 
of the Institute of Aeronautical 
Sciences opened a storehouse of 
data indicating the extent of avia- 
tion progress during the past sev- 
eral years and the manifold possi- 


bilities of future aviation. It is, 
moreover, well to note that many 
devices and methods originally 
slanted at the sometimes demanding 
requirements of aviation are often 
worthy of adaptation to other indus- 
trial fields. ' 

TELEMETER INSTRUMENTS - Ra- 
dio, quite apart from its well known 
navigational and communications 
uses, has aided aeronautics — scien- 
tific and practical — in numerous 
ways only recently revealed For in- 
stance, m aircraft instrumentation 
systems, it is frequently necessary 
or desirable to have indications of 
measured values at some distance 
from the point of measurement. This 
is a common need in flight-test work 
and is particularly important in ra~ 


• LOOKING AHEAD » 
Aviation, involving nearly all the in- 
dustrial sciences in one way or an- 
other, offers a fertile source of pains- 
takingly obtained knowledge. As ex- 
amples ... the hydraulic motors that 
actuate so many aircraft controls 
must be unfailing, accurate, and rug- 
ged; qualities that make them poten- 
tially valuable to designers of ma- 
chine tools and like equipment . . . 
dynamically similar models point the 
way to scientific but economical pre- 
prototype research for builders of o 
host of nan-aeronautical devices con- 
cerned with critical dynamic forces 
. . . and instruments actuated by sig- 
nals transmitted from a remote point 
of measurement may afford the lab- 
oratory worker and engineer an inti- 
mate picture of product performance 
in the field. 


dio- control research where planes 
are sometimes flown unaccompanied 
by personnel 

For such conditions, means of 
reading flight instruments on the 
ground were described by David 
William Moore, Jr of Fairchild Cam- 
era and Instrument Company. Called 
“telemetering,” the system permits 
remote reading of a standard air- 
craft instrument which has been 
slightly modified by the addition of 
a pick-up device magnetically 
coupled to the pointer. The pick-up 
does not hinder the normal function- 
ing of the instrument since no fric- 
tion is involved, and the only actual 
change in the instrument is the 
mounting of a small permanent 
magnet on the pointer hub The 
transmission of the pointer position 
is brought about by a magnetism- 
sensitive element, mounted on the 
instrument face, and a radio-elec- 
tronic system of some complexity. 
The theory of operation is based on 
the phase-angle relationship of the 
pointer, the output signal, and the 
receiving instrument on the ground. 



Reor of exhaust-pump mixing ducts fit recess in fuselage; provide jet-thrust effect 
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Easily removed for 
servicing 

engine, fore-part 
of exhaust-pump 
mixing ducts 
must be carefully 
designed and 
formed sn order 
to merge cooling air 
and exhaust 
gases at proper 
velocities for 
effective cooling 
Mixing ducts 
ore only exit for 
cooling air. 
Quintet of short 
tubes at left 
is exhaust stack 
portion of cooling 
system 


ered by two one and one half horse- 
power, two- cylinder gasoline engines 
weighing about three pounds each. 
The entire model, complete with 
engines, propellers, fuel, radio re- 
ceiver, servo motors, and batteries, 
weighs 78 pounds as compared with 
40,000 pounds for the full-scale 
plane. The operator’s ground control 
station is essentially similar to the 
plane’s actual flight deck and car- 
ries full scale controls. A 63 -watt 
output transmitter transmits a single 
radio -frequency carrier wave modu- 
lated by seven audio frequencies 
which control the flaps, ailerons, 
rudder, elevator, two throttles, and 
ignition. The pilot’s control wheel is 
equipped with a micro thumb switch 
which engages the auto -pilot. 

Thus, radio control, coupled with 
a movie camera and a special film 
analyzer as the recording portion 
of the team, now provides an ac- 
curate, relatively inexpensive, and 
thoroughly safe way to check pre- 
liminary aircraft designs. 

HYDRAULIC MOTORS — Turning 

from general research to specific 
aircraft equipment, a paper by 
James Robinson of Vickers, Inc , 
discussed the hydraulic motors that 


I 



Complex controls in dynamically-similar models allow realistic test maneuvers 


In operation, the pointer on the 
ground mstrument moves m co- 
ordination with the pointer m the 
aircraft instrument. 

Although originally designed for 
aviation purposes, it is now indi- 
cated that the telemeter principle 
can well be adapted for many in- 
dustrial uses where remote indica- 
tions of instrument readings are 
needed. 

DYNAMIC SIMILARITY — Radio- 
control has not been confined to 
full-scale aircraft testing Under the 
title, Precision Radio-Control of 
Dynamically Similar Flying Models, 
Ernest G. Stout of Consolidated Vul- 
tee Aircraft, explamed the flight 
testing of seaplane and flying-boat 
models which were controlled by 
radio and provided with a movie 
camera to record the desired data 
These dynamically similar models, 
originally developed for tow-basin 
testing, must be built with great at- 
tention to similarity of elastic char- 
acteristics and the mass must be 
distributed m the model in precise- 
ly the same way as m the full-scale 
machine The complexity and ex- 
pense of such construction is much 
greater than for geometrically sim- 
ilar wind-tunnel models. However, 
the non-fiymg, although dynami- 
cally similar types first used, were 
limited as a completely reliable 
source of design data because of tow- 
basin testing methods that required 


restraining as well as driving forces 
to be applied while the model trav- 
eled the half-mile length of the wa- 
ter-filled test basin Consequently, 
radio-controlled flying models which 
can take off, land, exhibit stability 
or non-stability characteristics, and 
generally perform like the full-scale 
aircraft without restraint from test 
equipment, represent a genuine step 
in research progress 

One model of this type, a Vs 
scale model of the Consolidated Vul- 
tee twin- engine flying boat, is pow- 


found such extensive use m war- 
time aviation and now appear 
equally valuable for peace-time in- 
dustrial applications. Basically 
simple and reliable, a hydraulic mo- 
tor consists of little more than a 
cylinder, piston, and a pair of valves. 
Functionally these motors provide 
an efficient conversion of hydraulic 
power to rotary motion. As com- 
pared with electrical motors, hy- 
draulic motors have greater accelera- 
tion and deceleration rates and im- 
proved reversibility; in fact, almost 
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Starting engines of 78-pound model; flight |iata will guide design of red plane 


instantaneous reversal from full 
speed in one direction to full speed in 
the opposite direction is reported 
possible. The pressures used — in the 
3000 pounds per square inch range 
— allow extremely compact and light 
designs. A hydraulic motor weigh- 
ing only 6.5 pounds can deliver 15 
horsepower. In addition, since hy- 
draulic fluid is always present in 
the system, no special lubricant is 
necessary. 

Aircraft uses for these powerful 
little units have been rather diversi- 
fied. Hydraulic motors power gun 
turrets, wing flaps, landing gears, 
control surfaces, and even cable 
winches for air-sea rescue operations 
from helicopters. Adaptations in the 
non-aviation fields, however, prom- 
ise to be equally extensive — par- 
ticularly for actuation of such items 
as machine-tool controls and other 
automatic machinery. 

ENGINE COOLING— As air-cooled 
engines increase in power and com- 
pactness, it becomes more and more 
difficult to cool them. Cooling air 
streams which are adequate for 400 
or 500 horsepower engines, are in- 
adequate for engines that develop 
2000 or 3000 horsepower. This is, in 
part, due to the remarkable engi- 
neering progress that permits these 
latter powers to be obtained with 
very little increase in the frontal 
area exposed to the air stream. One 
remedy has been the installation 
of an engine-driven blower at the 
front of the engine so as to produce 
what might be termed a “forced 
draft” But, since the engine must 
devote a substantial amount of 
power to driving the blower, the im- 
proved cooling conies at the expense 
of a reduction in the over-all power 
available for thrust 
Now the exhaust pump, another 


approach to the cooling problem, 
appears as a possible solution, and 
the mam features of this device were 
reported in a paper, The Exhaust 
Pump for Engine Cooling, by Carl de 
Ganahl of Kaiser Cargo. Paradoxi- 
cally, the exhaust pump is reported 
to improve cooling and, at the same 
time, yield an actual increase in 
thrust power. The cooling improve- 
ment stems from the use of the high 
velocity exhaust gases as a means of 
increasing the rate of cooling air 
flow over the engme. The pressure 
differential necessary to accomplish 
this is achieved by sealing the cowl, 
with the exception, of course, of the 
usual frontal-inlet area. Thus, cool- 
ing air is forced through one or 
more small mixing ducts extending 
from the rear of the engine to the 
after edge of the wing. Here, in the 
ducts, the cooling air is mixed with 
fast-moving exhaust gases in such a 
manner as to produce the two-fold 
advantage of accelerating cooling 
air flow and imparting additional 
thrust to the plane at the point of 
ejection. 

These two major advantages of 
exhaust-pump cooling are supple- 
mented by further gains such as 
more effective cooling during ground 
operation, and dampening of exhaust 
noises and flame. It was emphasized 
that design and construction must 
be properly engineered for success- 
ful use of this system. 

Among other discussions at the 
meeting was one directed toward 
potential expansion of the uses of 
the electronic-type automatic pilot. 
It was suggested, for example, that 
interconnection of the pilot with the 
radio altimeter, blind-landing equip- 
ment, and radio and radar-homing 
devices, might soon provide an al- 
most completely automatic means of 
piloting and navigating either mili- 


tary or commercial aircraft. It was 
pointed out, however, that the in- 
herent expense and weight of such 
a pilot would tend to rule it out as 
a private airplane unit. 

Probably the most outstanding 
feature of the Institute of Aeronauti- 
cal Sciences meetmg was the great 
variety of active projects, ideas, and 
improvements represented. Certain- 
ly, it portends a healthy technical 
future for the aviation industry. 


$ $ m 

AVIATION SURVEY 

Is Issued by C A . A. 

In Pamphlet Form 

T he aviation Information section 
of the Civil Aeronautics Admin- 
istration has announced the issuance 
of a pamphlet entitled Civil Aviation 
and the National Economy. In it, ex- 
haustive treatment of nearly every 
aspect of civil aviation is supple- 
mented by many statistics; special 
emphasis is placed on the employ- 
ment potentialities of the industry. 
Included in the booklet are many 
rather striking statements, among 
them: predictions of 400,000 civil 
airplanes for personal use by 1955; 
2,600,000 families able to afford such 
planes, again by 1955; and estimates 
of about 1000 passenger and 200 
cargo airplanes as representing the 
future equipment requirements for 
domestic and international air trans- 
port. 

RUNWAY ILLUMINATION 
Guides Planes in 
With " Aisle of Light" 

Two towering walls of light, on 
either side of a broad concrete run- 
way, 8400 feet long are now being 
installed at New York City’s new 
airport at Idlewild. This “aisle of 
light,” together with radar and other 
blind landing equipment, promises 
to be a notable step towards making 
the airport an all-weather jfield, 
capable of handling an anticipated 
total of 900 flights per day. 

The new landing guide will cause 
the pilot to see the runway as a dark 
area between twin “sheets” of con- 
trolled light that shoot upward with- 
out producing glare. Although the 
landing surface itself will be il- 
luminated, surface brightness will 
be much lower than with present- 
day runway lighting. Each unit of 
the new system, installed by West- 
inghouse Electric Corporation, will 
include a 300-watt sealed-beam 
floodlight with a prismatic lens 
which will fan out light parallel to 
the runway. 
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IN OTHER FIELDS 


Conducted by The Staff 


Colo? To Order 


Development of a Paint Mixing and Matching System Provides a Means 
of Producing, from a Minimum Number of Stock Colors and Vehicles or 
Extenders, Any Desired Color of Paint, for Exterior or interior Use, and 
in Flat, Semi-Gloss, or High-Gloss Finish 


A simple method of obtaining 
1000 colors, tints, and shades 
is now offered by one segment of 
the paint industry as a means of al- 
leviating a long-standing problem of 
the industrial or home interior 
decorator. 

From time immemorial, these 
decorators have been plagued by the 
frequent necessity of accurately 
matching an existing color or pro- 
viding a satisfactory complementary 
or contrasting color or tone in liquid 
paint. Results in the past have been 
obtained in one of two ways. The 
decorator or painter chose the near- 
est shade obtainable in standard 
ready-mixed paints, or he proceeded 
to approximate the desired results 
by combining available colors in a 
cut- and- try manner Either the 
compromise was accepted — usually 
with undesirable mental reserva- 
tions — or valuable man-hours were 
consumed in mixing pigments with 
little or no assurance that the final 


© LOOKING AHEAD • 
Paint stocks in dealer's stores can be 
greatly reduced yet customer's selec- 
tion of desired colors can be ex- 
pedited. . . Restrictions on available 
colors will no longer depend on ready- 
mixed paints that sell well. . . New 
system will be as helpful to small as 
to large dealers. . . Logical progres- 
sion of available colors, tints, and 
shades should extend use of paint 
and give a greater appreciation of its 
possibilities. 


product would dry to the shade de- 
sired. 

Now, under a scientifically de- 
veloped “custom-mixed” paint sys- 
tem, it becomes possible for the first 
time to select paint samples from a 
logically organized color directory 
and to have the exact paint shade 



Code numbers on 
backs of color chips 
{left) identify 
paint formulas for 
selected hues 
and provide exact 
data for 
custom-mixing. 

Above, right: Matching 
or complementing 
colors for drapes and 
room furnishings 
are readily 
chosen from 
paint chips mounted 
in plastics 
visualixers 
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mixed from a standardized for- 
mula. In this way, it becomes pos- 
sible to produce a color or tmt which 
will match exactly any fabric, carpet, 
furniture, or office equipment, or to 
obtain colors which harmonize ac- 
cording to personal tastes or prefer- 
ences. The time involved in produc- 
ing these “custom-mixed” paints is 
a matter of mere minutes. 

Basic to the new color system for 
pamts, called Nu-Hue and devel- 
oped by Carl Foss and Fred Rahr 
for the Martm Senour Company, is 
a group of six carefully chosen hues 
of yellow, red, orange, purple, blue, 
and green, plus neutral grey and 



white, plus a vehicle or extender, 
and a varnish if such an ingredient 
is required. The six colors have been 
developed for maximum purity of 
tone coupled with permanency By 
combining one or more of these 
colors, according to a simple formula, 
with the grey and white, any one 
of the 1000 available paint tints, 
tones, and shades can be obtained 
with a high degree of accuracy. The 
formulas involved have been worked 
out to produce unvarying results 
after the paint is dry. 

The six colors have been selected 
on the basis of what they will do 
when combined — not necessarily 
what they are when used alone. 
They are said to have a high degree 
of permanence for both interiors and 
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Front (right) and rear (left) of color dispenser to speed mixing of basic paints; motor driven agitators ensure pigment suspension 


exteriors and can be used to produce 
a coating which will dry to any de- 
sired surface from flat through semi- 
gloss to high- gloss 

The surface characteristics of the 
paint when dry are determined by 
the type of white used when mixed. 
Available to this system are the 
varnish previously mentioned, as 
well as three types of white, flat, 
semi-gloss, and high- gloss. 

Thus the advantages of this new 
system lie In the fact that, with only 
twelve containers of material, any 
type of paint for interior or exterior 
work, and in any one of the 1000 
shades and hues of color, can be 
obtained by following a specific for- 
mula and can be repeatedly pro- 
duced as often as desired. This means 
less stock for the paint dealer and 
complete flexibility of choice for the 
buyer of paint. 

Departing from the time-honored 
Munsell and Ostwald systems, which 
for many years have served color 
users as standard guides, the Nu- 
Hue system presents a well balanced 
gamut of the paint spectrum, pro- 
ceeding in simple, logical steps, each 
visually related to one another. 

The color directories used with 
the system contain actual paint color 
swatches or chips of the 1000 differ- 
ent colors, arranged in spectral order 
for easy selection. On the back of 
each chip is the formula by which 
the color on the face of the chip 
is made. Then it is simply a matter 
of measuring— by weight or by vol- 
ume — the required amount of color, 
extender, grey, and white. When 
these are mixed together there is 
complete assurance that the desired 
shade will be achieved 

For the painter, this means that 
there need be no wasted hours of 
experimentation in trying to match 
colors or tones. With a maximum 
of twelve cans of paint and with the 
formulas obtained from the color 
directory, the painter is equipped to 
produce any of a thousand colors 



Basic paints in foreground offer the 
decorator the host of colors classified 
in the handy card-type deck directory 


in the time that it takes to stir up 
any paint before using. For the paint 
dealer who handles a large volume 
of business, a simple dispenser for 
the colors and other materials has 
been designed. It is equipped with 
twelve containers, each feeding to a 
spigot Motor driven paddles agitate 
the material in each of the containers 
to maintain perfect suspension of the 
solids. With such a dispenser any 
formula can be immediately com- 
pounded with a mmimum of lost 
time. 

So simple is the use of this new 
paint system that the most difficult 
formula requires the use of a maxi- 
mum of two of the colors, plus ex- 
tender, grey, and white. The for- 
mulas on the backs of the color 
chips are given in volumetric ratio, 
volumetric percentage, cubic centi- 
meters per gallon, specific gravity, 
and grams per gallon. Thus the 
mixer can select any readily avail- 
able method of measuring the re- 
quired quantities. 

In addition to the color directory 
there is also being made available a 
set of nine transparent plastics charts 


with actual color chips embedded in 
them. These nine charts cover the 
whole range of 1000 tints, tones, and 
shades. Because of the transparency 
of the charts, they expedite color se- 
lection by permitting the user to 
view the material to be matched or 
complemented right through the 
clear plastics, thus placmg the color 
chips m close juxtaposition to the 
material. A code number on the back 
of each chip gives the key to finding 
the formula for the color selection. 

s m m 

ENERGY FROM COAL 

Defended Against Possibility 

of Industrial Atomic Energy 

P redxcating their conclusions on a 
price of $15 a ton for coal, as stated 
in a question asked by Dr. James B. 
Conant, President of Harvard Uni- 
versity, atomic energy experts re- 
cently predicted that atomic energy 
might economically come into com- 
petition wath coal for mdustrial 
power production m from three to 
twenty-five years. 

According to the Bituminous Coal 
Institute, this quoted price of $15 is 
greatly excessive at today’s market 
prices or on the basis of any prices 
which the mdustry has experienced. 
In the last 40 years the average 
price of bituminous coal at the mines 
has ranged from $1.06 to $3.75 a ton 
and is today approximately $3 a ton. 

Bituminous steam coal, which is 
the country’s greatest source of 
power, is now being delivered to 
the power producers at a national 
average price of less than $6 a ton. 
In several instances electric power 
plants at the mines obtain coal at $3 
a ton or less. 

Great economies have continually 
been effected in coal use. In 1900 it 
took an average of about seven 
pounds of coal to produce one kilo- 
watt-hour of electricity. The corre- 
sponding figure in 1944 was 1.30 
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SENSATIONAL WAN ill SAINS 


in LENSES and PRISMS 


NOW! MAKE YOUR 



FLASH! JUST RECEIVED! 

We now have Metal Parts and Bodies 
for Navy’s 7 x 50 Binocular Complete 
details sent with all orders for sets 
shown to the right or upon request. 


OWN BINOCULARS! 

Complete Sets of LENSES and PRISMS 
from Navy's 7x50 Model 

Save Up to $150.00! 

Here s an unusual opportunity to secure a 
fine set of Binoculars at a tremendous 

saving of money Build them j ourself with 
all of the very same optics contained m the 
Navy’s 7 Power Glasses the Binoculars 

which received such wide acclaim durmg 
the war Depending on your choice, you 
may buy a near perfect set of Lenses and 
Prisms for the Binocular construction job, 
or a set of secoids (exactly the same units, 
but Lenses are uncemented and ha\e some 
imperfections) If, however, you wish to 
construct a Monocular (Va a Binocular) you 
may do so, choosing either near perfect com- 
ponents or seconds The Monocular Sets 
comprise % quantities of the same optics 
required for the Binocular The full near 
perfect Binocular Set comprises the follow- 
ing — 2> Cemented Achromatic Bye Piece 
Lenses, 17 5 mms diarm, 2 Eye Field 
Lenses, 4 Porro Prisms, 2 Cemented Achro- 
matic Objective Lenses, diam 52 mms 
Complete assembly directions included, but 
no metal parts 
Stock #5102-S 

Near Perfect Binocular Set $25 00 Postpaid 
Stock #5103-S 

Near Perfect Monocular Set $12.50 Postpaid 
Stock #5105-S 

Seconds for Binoculars $11.00 Postpaid 
Stock #5104-S 

Seconds for Monocular $ 5 50 Postpaid 


All Items Finely Ground and Polished 
but Edges Slightly Chipped or Other 
Slight Imperfections Which We Guaran- 
tee Will Not Interfere with Their Use 
Come Neatly Packed and Marked 


TO KEEP POSTED on all onr new Optical 
Items, send 10c and your name and address to 
get on our regular “Flash” mailing list 


SECONDS IN PLANO-CONVEX 
CONDENSING LENSES 

Stock if 1061-S — Diam bV' 51 PL 9" 

$2 00 each Postpaid 
Stock if 1068-S — Diam. 4-7/16”, PL 

6V 70* each Postpaid 

IV e have a targe supply of other seconds m 
Condensing Lenses for Spotlights and Enlargers 
— chain from 3 A' 7 to 6$4 " — priced very low 
Write for list! 

MICROSCOPE SETS 

Consisting of two Achromatic Lenses and two 
Convex Eye Piece Lenses which you can use to 
make a 40 Power Pocket Microscope, or 140 Power 
Regular Size Microscope These color corrected 
Lenses will give you excellent definition 

Stock No. 1052-S $3 00 Postpaid 

Consisting of Prism, Mirror and Condensing Lens 
These used together with Stock No 1052-S will 
make magnification of 400 to 1000 Power ac- 
cording to screen distance 

Stock No 1038- S . $2 00 Postpaid 

LENS CLEANING TISSUE — In spite of paper 
shortage, we offer an exceptional bargain in first 
quality Lens Cleaning Tissue You get 3 to 4 times 
as much tissue as when you buy m the ordinary 
small booklets One ream — 480 sheets, size x 

1034 " 

Stock No 704-S $1 50 Postpaid 


RAW OPTICAL GLASS 

An exceptional opportunity to secure a largo 
variety of Optical Pieces both Crown and Flint 
glass (seconds) m varying stages of processing 
Many prism blanks 

Stock No 703-$ — 8 lbs (min. wt ) — S5 00 Postpaid 
Stock No 702-S — IV 2 lbs. $1 00 Postpaid 


MISCELLANEOUS ITEMS 

Stock No Item Pries 

I03I-S — 6 Power Magnifier — Diam 29 mm 

Each . . . $ 25 

2043- S — Standard Crossline Reticle — Diam 29 

mm Each . . .5® 

1034 -S — Burning Glass Lens Each 25 

2024-S — 10 Pieces Ciicular A-l Plate Glass 

(Diam 31 mm — for making Filter) 25 
523- S— Six Threaded Metal Reticle Cells .25 
624- S — Neutral Ray Filter, size 434" x 2%" 25 

3022-S — Round Wedge, 65 mm Diam Each 5 00 
3021 -S — Amici Roof Prism (3rd grade) Each .25 

16-S — Level Vial, 48 mm long 2® 

lim-S — 2" Diam Reducing Lens. Each . .25 

535- S — Small First Surface Mirror . . 30* each 

3003- S — Amici Roof Prism with Corrected Roof 

$2 50 each 

633 -S — Combination Polarizing and Infra-Red 

Filters, diam. 20 mm 50* 

(Minimum order on above $1 00) 

TANK PRISMS 
PLAIN OR SILVERED 


SPECIALS IN LENS SETS 

Set £ I-S* — “Our Advertising Special” — 15 Lenses for 
fl 60 Postpaid, plus 10-page idea booklet For 
copying, ULTRA CLOSE-UP SHOTS, macrophotog- 
raphy, experimental optics, magnifying and for 
making a two power f/16 Telephoto Lens, “Dummy 
Camera,” Kodachrome viewer. DETACHABLE RE- 
FLEX VIEWFINDER for 35 mm cameras, stereo- 
s ?° pic .- viewer ’ ^ound glass and enlarging focusing 
aids, TELESCOPES, low Power Microscopes and for 
many other uses 

NEW 50-PAGE IDEA BOOK “FUN WITH 
CHIPPED EDGE LENSES” 

Contains wide variety of projects and fully covers 
the fascinating uses of all Lenses m sets listed 
above . only $1 00 Postpaid 
35 MM KODACHROME PROJECTING LENS SET 
—Consists of Achromatic Lens for projecting, plus 
a Condensing Lens and piece of Heat Absorbing 
Glass with directions. 

™!L, No 4025-S $1 95 Postpaid 

SPECTROSCOPE SETS . These sets contain all 
Lenses and Prisms you need to make a Spectro- 
scope plus FREE 15-page Instruction Booklet 
Stock No 15Q0-S — Hand Type Spectroscope 

S3 45 Postpaid 

Stock No. 1501 -S — Laboratory Type Spectro- 
scope • . $6 50 Postpaid 

all the lenses you need to 
make YOUR OWN TELESCOPE! 

ALL ARB ACHROMATIC LENSES 

GALILEAN TYPE — Simplest to make but has 
narrow Field of View 

Stock £5018-8—4 Power Telescope $1 25 Postpaid 
Stock &5004-S — 

Small 2 Power Pocket Scope $1 00 Postpaid 

PRISM TELESCOPES— Uses Prism instead of 
Lenses to Erect Image and are much shorter than 
Terrestrial Type Have wide field of view 
Stock No in mms. in mms. Price 

Stock £ 5010-S — 6 Power Telescope $3 00 Postpaid 
Stock £ 5012-S — 20 Power Telescope . 7 25 Postpaid 
RETICLE SET— 5 assorted, engraved reticles from 
U S Gumughts 

Stock £2035-S . .. . $1 00 Postpaid 


ACHROMATIC LENSES 


Stock No, 

Dia. 
in mms. 

F L. 
in mrno 

Price 

6158-S* 

18 

80 

SI 00 

6159-S 

23 

51 

1 25 

6161-S 

24 

48 

1.25 

6162-S 

25 

122 

1 25 

6164-S® 

26 

104 

.80 

6165-S 

27 

185 

1 00 

6166-S 

28 

54 

1 25 

6168-S 

29 

76 

1 25 

6169-S 

31 

122 

1.50 

6171-S 

32 

171 

1.00 

6173-S* 

34 

65 

1.00 

6176-S* 

38 

131 

1 00 

6177-S* 

39 

63 

1.10 

6178-S* 

45 

189 

1.50 

6179-S* 

46 

78 

1 25 

* ASTERISKED ITEMS 

are uncemented, 

but FREE 

cement and 

Directions 

included with 

uncemented 


sets USES — Use these Lenses for making Project- 
ing Lenses, Low Power Microscope Objectives, cor- 
rected Magnifiers, substitute enlarging Lenses, Eye- 
Piece Lenses, Macro-photography, Gadgets, Optical 
Instruments etc etc 

BIG DOUBLE CONVEX LENS— 74 mm diam 99 
mm F L Weighs 9 oz Made of borosilicate Crown 
Optical Glass Used as spotlight Lens, Condensing 
Lens, etc 

Stock No 1Q48-S . - SI 50 Postpaid 

OPTICS FROM 4-POWER PANORAMIC TELE- 
SCOPE — Excellent condition Consists of Objective 
Prism, Dove Prism. Achromatic Objective Lens. 
Amici Roof Prism, Eye Lens Set (. . a $60 00 

value) 

Stock No 5016-S $6 00 Postpaid 

RIGHT ANGLE PRISM— Flint Optical Glass size 
41 mm by 91 mm by 64 mm Use in front of 
camera Lens to take pictures to right or left while 
pointing camera straight ahead Also used in front 
of camera Lens to reverse image m direct positive 
work Two of these Prisms will make an erecting 
system for a Telescope " 

Stock No 3076-S S3 00 Postpaid 

MAGNIFIER SET— 5 magnifying Lenses— Powers 
from 1 to 10 

Stock No. 1026-S . ... $2 90 Postpaid 


REMARKABLE VALUE! 
$141.01 WORTH OF 
PERFECT LENSES 
FOR ONLY $10 


£oraplet« System from Artillery Scope 
(ox) . . $ Lenses low reflection coated, 
, ,°b? tely Perfect. Diameters range from 
I 1/3 inches to 2 1/5 inches Used for 
making Telescopes and hundreds of other 
uses. 

Stock £5019-8 .... $10 00 Postpaid 




PRISMS 



Stock 


Base 

Base 


No. 

Type 

Width 

Length 

Price 

3040-S 

Right Angle 

33 mms. 

23 mms 

$1.00 

3045-S 

Right Angle 

70 mms. 

168 mms. 

4.00 

3001-S 

Lens Surface 

20 mms 

14 mms 

2.00 

3006-S 

Porro- Abbe 

9 mms 

9 mms 

.25 

3009-S 

Porro 

52 mms 

25 mms 

1.00 

3010-S 

Porro 

43 mms 

21 mms 

50 

3016-S 

Pentagon 

45 mms 

22 mms 

.75 

3029-S 

Dove 

16 mms 

65 mms 

1 25 

3036-S 

80 Degree Roof 60 mms 

36 mms 

4 00 

3049-S 

Right Angle 

69 mms. 

167 mms. 

10 00 

3047-S 

Right Angle 

53 mms. 

103 mms 

4 00 

3038-S 

Roof Prism 

18 mms 

34 mms. 

2 50 


90-45-45 deg 5^4" long, 2Vq" wide, finely 
ground and polished Perfect condition 
Would normally retail from $24 to $30 each 
Stock £ 3004- S — Silvered Prism 

$2 00 Postpaid 

Stock £3005-S — Plain Prism $2 00 Postpaid 
Illustrated Book on Prisms included FREE 


TANK PERISCOPE 

Complete Set Mounted Components 
Rugged, strong, originally constructed for 
U. S Tank Corps Consists of 2 fine Peri- 
scope Mirrors mounted in metal and 
plastic. Perfect condition. Would normally 
retail at $40 to $50 Stock No. 700-S $2 00. 
Complete Set Postpaid. 


Order by Set or Stock No. — Satisfaction Guaranteed — ■ Immediate Delivery 

EDMUND SALVAGE COMPANY p .0. AUDUBON, NEW JERSEY 
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pounds and efficient plants are able 
to produce a kilowatt-hour today 
with the consumption of only ap- 
proximately three-fourths of a 
pound of coal 

All of this explains why James 
D Francis, a Director of Bitumi- 
nous Coal Institute and president 
of Island Creek and other coal 
companies, states that “in view of 
the excessive coal cost quoted m the 
atomic discussion, it would appear 
to me that it will not be three years 
or twenty-five years, but something 
like two or three generations before 
bituminous coal has anything to 
fear from atomic energy.” 

TRACTOR JACK 

Combines Hydraulic Power 

and Ingenuity to Ease Job 

V irtually able to lift a farm trac- 
tor “by its own bootstraps,” a new 
hydraulic jack is now available that 
promises to ease materially the prob- 
lems of changing tires and wheels. 
Consisting of a tubular framework 
which connects to the three-point 
hydraulically controlled linkage of 
the Ford-Ferguson tractor, it is 
claimed that the jack can be placed 
m operation in less than a minute 

When seen m position to lift, the 
device consists of two tubular arms 
sloping downward and forward with 
cradles at the top in which rests the 
tractor’s rear axle. These act as 
pedestals, which are connected at 
their bottom with sleeves around an 
anchoring crossbar, which is the bot- 
tom of a four-sided tubular frame 
This tubular frame extends beyond 
the rear of the axle and slants up- 
ward to connect with the two lower 
links of the three -link hitch on the 
rear of the tractor. 

Hydraulic power, controlled from 
the driver’s seat, is applied through 
the links to swing the frame, using 
the ground as a pivot, so that the 


axle rides upward and forward and 
meshes into the cradles It is possi- 
ble to lift the tractor to any height 
up to four inches. 

The manufacturer, the K-P Com- 
pany, collaborated with Ferguson 
engineers in designing the jack. 

REFLECTION CONTROL 

Coatings Applied Easily 

to Class and Other Materials 

Glareless glass and transparent 
mirrors can now be produced as a 
result of new techniques for con- 
trolling light reflections developed 
originally to mcrease the efficiency 
of military optical instruments and 
radar equipment. The techniques 
control light reflected from large 
areas of glass, plastics, paper, oil 
paintings, and photographic prints 
without the use of acids or cumber- 
some equipment. In addition, it is 
said that the usefulness of reflection 
control is broadened by the new 
methods because previous anti-re- 
flection techniques were generally 
limited to glass and were practical 
for small pieces only. An interesting 
feature of the reflection control tech- 
niques is their ability to increase re- 
flections as well as to reduce them 

As explained by the developers, 
the American Optical Company, 
ordinary clear glass transmits about 
92 percent of light, the remainder 
being lost through reflections. The 
8 percent of reflectivity can be 
increased by the new technique to 
over 70 percent, and a piece of glass 
so treated resembles a mirror in that 
an observer can see his face re- 
flected in it although the glass is 
transparent and can be seen through. 
Such a reflecting glass can also be 
made to acquire the characteristics 
of a filter, transmitting certain colors 
and reflecting others, a phenomenon 
that may be useful m taking color 
pictures Other potential uses for 



The disk of glass acts as a mirror, 
yet is transparent. The effect is 
obtained through the use of new glass 
coatings which can be applied to in- 
crease or decrease the amount of Sight 
reflected from the surface as desired 

this glass include windows that 
would reflect the sun’s heat rays 
from air- conditioned houses and ve- 
hicles, and one-way glass doors or 
windows for refrigerators and ovens, 
the glass m this instance being 
opaque until an interior light is 
switched on, after which it becomes 
transparent. The glass can also be 
utilized for structural and decorative 
colored mirrors. 

When applied to the reduction of 
reflections, as in binocular lenses and 
prisms, the light control techniques 
permit a gain of over 60 percent m 
light transmission, thus enabling ob- 
servers to see distant objects better 
m dim light Used m an optical in- 
strument containing a series of 
seven lenses, a light loss of nearly 43 
percent is reduced to 10 percent 
With respect to camera lenses, the 
lens speed is increased and false 
images or “ghosts” are minimized 
Three general types of reflection - 
reduction coatings have been de- 
veloped for different uses, ranging 
from highly efficient compositions of 
moderate durability to efficient coat- 
ings of great durability. Depending 
on the size and shape of the sub- 
stance undergoing treatment, the 
chemicals which produce coatings 
can be applied by either of four rela- 
tively simple methods; dipping, 
spinning, spiaying, or swabbing. 

RUBBER IN PRINTING 
Will Probably be Replaced 
By Non-Swelling Synthetic 

B ecause of their ability to resist 
chemicals and oils in ink, certain 
synthetic rubbers are superior to 
natural rubber for inking rollers, 
prmting plates, press blankets, and 



Hydraulic system on tractor actuates new jack for changing tires 
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other rubber printing materials, ac- 
cording to United States Rubber 
Company. The principal difficulty 
with natural rubber is that it had 
a tendency to swell when exposed to 
mk, throwing the printing out of 
register and causing deterioration 
of the rubber. One of the outstand- 
ing virtues of buna N and Neoprene 
synthetic rubbers, accordmg to the 
company, is that they resist this 
swelling. 

It is probable that the printing 
mdustry will use rubber on a great- 
ly increased scale in the post-war 
world. This expansion will extend 
mainly to inking rollers and print- 
ing plates, both molded and en- 
graved. Rubber plates have been 
found far superior for printing on 
cellophane, wax paper, fine station- 
ery paper, box board, bags, and 
other materials possessing a delicate 
surface easily cut or broken by 
metal plates. 

FRESH CREAM 

Processed To Keep Sweet 

and Tasty For Year or More 

So-called “flash sterilization,” fol- 
lowed by bottling and hermetically 
sealing, will soon enable con- 
sumers to keep fresh cream for 
over a year at normal room tem- 
peratures. The cream is not pas- 
teurized, but is sterilized, and 
processing requires only four min- 
utes. Scientifically conditioned air 
in the bottling and capping room is 
assured by use of the Precipitron, 
which electrically cleans the air of 
dust particles, and of Sterilamps, 
which will kill germs by ultra-violet 
rays. Both devices were perfected by 
the Westinghouse Electric Corpora- 
tion. The California Milk Products 
Company are the originators of the 
new process. 

HEAVY-DUTY MOTORS 

May Combine Diesel Engine , 

Supercharger, and Turbine 

Powerplants of future heavy-duty 
motor vehicles may consist of a 
combination of Diesel engine, super- 
charger, and turbine, according to 
R. W. McLaughlin and C. F. Harms, 
of Elliott Company. As an effective 
method of putting exhaust gas to 
work, they explained, the application 
of the supercharger would increase 
the engine’s power output approxi- 
mately by 50 percent, and the tur- 
bine would perform useful work in 
driving the supercharger. They added 
that future possibilities include 
utilization of the Diesel engine 
merely to function as combustion 
chamber for the turbine and to drive 
the supercharger, with the turbine 
itself becoming the source of power. 




For Home Makers 



Whether you're an expert craftsman or just a pass- 
ably fair workman or hobbyist, you'll do better work 
faster and easier with “1001"— the re-blade knife of 
1001 uses! For “1001", thanks to its light, perfectly 
balanced, colorful plastic handle, is second to none 
for easy and exact whittling, chiseling, modeling and 
cutting of all sorts. Its patented, scientifically designed 
chromium finish blade holder simplifies the insertion 
and removal of "1001's" all-purpose blades , and 
keeps them firmly locked in place. Which explains 
in large part why so many thousands of hobbyists, 
craftsmen, photographers, artists, home makers, 
etc., are singing “lOOl's" praises! Yourself— get a 
“1001 "—feel the difference, see the difference in your 
work. It's as easy to handle as a pen or pencil. 

Buy "1001 ’’ wherever hobby craft tools are sold. If your dealer cannot 
supply you, send check or money order for $1.59 lor $ 1.291 direct to 

SOMAR SPECIALTY CORP. 

(Dept. Ml 0) 630 Fifth Avenue, New York 20, N. Y. 

*PAT. PENDING 
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New Products 

an d Processes 


BROKEN DRILLS AND TAPS 
Removed Without Damage by 
Electrical "Spuiierer" 

£ V metal disintegrator Which rapidly 
and safely removes broken taps and 
drills from work m progress, thus 
saving the piece, was recently an- 



Cuts hard materials; useful as a drill 


nounced by the Drafto Corporation 
Based on the electrical “sputtering” 
principle, the new Disintegrator it is 
claimed, will remove broken drills or 
taps from work without injuring the 
metal of the workpiece, and regardless 
of the hardness of the metal, or will 
bore through hardened high-speed steel 
at the rate of about 1/18 inch per 
minute 

When used as a drill, the device will 
drill holes of practically any shape 
through tungsten carbide and Stellite/ 
and will cut virtually all hard metallic 
materials. 

Electrodes range m sizes from ,065 
to .310 inch in diameter, and square 
electrodes up to y% inch Two portable 
models and a table model are avail- 
able 

SEALING MACHINE 
Applies Tape to Container 
Lids Automatically 

A tape- sealing machine, for applying 
air-tight, moisture-proof tape to con- 
tainers of coffee, baking powder, tobac- 
co, and so on, is reported to increase 
the sealing rate to 25 containers per 
minute as compared to the former rate 
of six per minute for manual applica- 
tion. At the same time, the machine 
incorporates an easy-opening paper tab 
in the sealed tape. 


The sticky tape, difficult to handle as 
it passes through the machine, is con- 
trolled by holding it against a guide 
bar by negative air pressure. 

Accordmg to the manufacturer, the 
Package Machinery Company, the ma- 
chine will accommodate round or square 
tin, glass, or other type containers 
ranging m diameter from two to four 
inches and m height from one half to 
six inches. 

The cans or containers are fed into 
the machine on a conveyor belt. Each 
m turn is picked up by lugs and fed 
onto a turn-table device. This places 
the container in juxtaposition to the 
tape. The container then makes one 
complete revolution, pulling the tape 
from the spool. At the end of the revo- 
lution an automatic knife cuts off the 
tape, and the next container bumps the 
taped can onto a discharge belt 

HIGH-SPEED TAP 
Cuts Precision Threads 
in Eight Seconds 

^Ktjtomqtive spring hangers of a new 
type, having thread designs which pro- 
vide greater area to resist radial and 
thrush loads and should therefore result 
in decreased wear, are now being 
threaded in only eight seconds per 
hanger, floor to floor time 
The thread design, which is an 893 
inch- 11, straight side obtuse form with 
a 149 degree 43 foot included angle, 
is said to eliminate the necessity of a 
locking device, permit axial adjustment 
for alinement, provide full-length paths 
for the lubricant, allow limited oscil- 
latory movement, and make possible the 
engagement of new contact surfaces 
to compensate for wear 
To thread the hangers, a Detroit Tap 
and Tool Company light-duty tapping 



Lead -screw machine eliminates clamps 


machine is used for precision tappmg 
to a depth of 1-45/64 inch with a 
standard six-flute tap ground with a 
four-thread chamfer The tap is 
mounted in a floating tap-holder and 
the work is placed on a simple two-pin 
locating fixture without clamping It is 
claimed that clamping is made un- 
necessary by use of the lead-screw 
type machine, which eliminates any 
tendency for the tap to bind on the 
return stroke. Tappmg cycle is semi- 
automatic — tap, return, stop — to assure 
positive feeding at the high spindle 
speed of 400 revolutions per minute 

TINY PARTS WELDED 
White Gripped in 
Tweezer-Type Electrodes 

Tweezer spot welding, with a portable 
unit weighing approximately 25 pounds, 
is now available for many metal fabri- 
cating uses The welder uses 115 volt, 
60 cycle power and may be used on 
metal parts measuring 0005 to Vs -inch 
round or thick. To weld parts from 
015- through %-mch round, the ma- 



Welding current flows I / 1 000 second 


chme is used with an auxiliary booster 
unit. 

Heretofore, the welding of tiny parts 
has been limited because of the inher- 
ent difficulty in holding them m order 
to effect the weld. With the use of the 
tweezers, the electrodes may be ap- 
plied directly to the elements to be 
joined The tweezers probe for the 
parts, hold and bend them, and weld 
Because the voltage used is low, and 
the current flows through the welding 
tweezers for only about 1/1000 of a 
second, the tweezers may be held safely 
m the hands A foot switch controls 
the weldmg current 
For heavy gage metal where more 
pressure is required, the tweezers may 
be removed and the weldmg machine 
connected to a drill press or hand arbor 
With this method, as explained by the 
Tweezer-Weld Corporation, copper or 
copper-alloy rods may be inserted as 
electrodes with only the bottom elec- 
trode insulated. 

PAPER WET STRENGTH 
Increased by Resin 
Without Special Handling 

W et-strength improvement of paper 
is reported to be obtained with a resin 
named Uformite 470, that represents 
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a new type of urea-formaldehyde resin 
modification, and requires no special 
handling, aging, or pre-treatment be- 
fore use. After dilution with water, the 
resin is ready for immediate addition 
to the paper stock prior to sheet forma- 
tion. According to its makers, The 
Resinous Products and Chemical Com- 
pany, the resin represents an advance 
over previous types m that it offers 
superior retention and wet-strength 
development on sulfite, rag, and 
groundwood stocks; high wet strength 
with all stocks at low acidity; effec- 
tiveness with minimum alum or acid 
alone as catalyst, and excellent dura- 
bility of wet and dry strength 

Development work to date with this 
resin has indicated particular effective- 
ness in producing high wet-strength 
glassme, towelling, light-weight ab- 
sorbent tissues, sulfite wrapping papers, 
and blue-print, map, chart, and ledger 
papers 

LIGHTEST SOLID 

Lithium Metal, Now Ready 

for Wider Industrial Use 

Mew uses for compounds of lithium, 
lightest of all solid elements, were re- 
ported as available for industry, at a 
recent meeting of the American So- 
ciety of Mechamcal Engineers. 

Although lithium is at one end of 
the periodic table of elements and 
uranium at the other, it was indicated 
that lithium may play a prominent 
part in nuclear physics investigations 
in the near future. Three lithium prod- 
ucts new to industry, as described by 
Dr. Hans Osborg of the Lithaloys Cor- 
poration, included: lithium peroxide, 
a solid possessmg high stability and 
providing approximately 35 percent 
free oxygen by weight; lithium boro- 
hydride, a solid stable in dry air, 
which generates 66 cubic feet of hy- 
drogen per pound, in contact with wa- 
ter; and diborane, a gas at room tem- 
perature which liberates 78 cubic feet 
of hydrogen per pound when in contact 
with water. 

The advances made m lithium tech- 
nology have led to applications in the 
aircraft, chemical, electrical, air-con- 
ditioning, glass, ceramics, optical, and 
metallurgical industries. Lithium is 
used as a super-refining agent in met- 
allurgy and as an alloying constituent 
in low-melting alloys. Lithium com- 
pounds are also used m aluminum 
welding, making of magnesium cast- 
ings in the aircraft industry, air puri- 
fication, and in air-sea rescue work. 

ELECTRONIC BALANCER 

Defects Amount and 
Location of Unbalance 

A new electronic tool, so sensitive 
that it will detect the unbalance caused 
in a rotating body by the presence of 
a single wisp of lint, now is being made 
available to industry. Known as the 
Microbalancer and equally effective in 
balancing large or small rotors, the 
device is said to eliminate expensive 
imperfections in balance from rotating 
equipment 



Simplified Master Taper Attachment 
Fits Ali Types of Lathes Instantly! 

Now! A "universal” taper attachment chat fits all lathes, 
old or new, big or small — that can be attached or re- 
moved in minutes' This taper attachment is not bulky 
or cumbersome. It bolts easily to the bed, in the back 
of any lathe. 

The Master performs accurate taper turning, boring and 
threading with the ease of any straight line tool oper- 
ation. It precisely duplicates any tapered part Is 
usable in any position. Does not interfere with straight 
turning. The bar is precisely machined and fitted 
There is no vibration. Taper graduations are m inches 
at one end; degrees at the other. The Master is avail- 
able now, in two sizes; two feet and four feet in length. 

Available today also, is delicious Wrigley’s Spearmint 
Gum. This is one treat you can enjoy even when your 
hands are busy. And the pleasant chewing helps to 
keep you alert and 'wide-awake, even through a monot- 
onous j‘ob. 

Chewing Wngley’s Spearmint satisfies a fellow'. In 
addition, it helps keep your mouth moist and fresh — 
so you feel better. And feeling better, you naturally 
work better. By making gum available to all, scores of 
plants and factories report increased morale and effi- 
ciency that really pays off. 

You can get complete information from the Keene Electrical 
Mai hi nery Co , 549 W Washington Blvd. y Chicago 6, III 



Model 710 Master Taper Attachment 



A survey of the equipment bene- 
fiting from such delicate balancing op- 
erations on rotating parts includes: 
superchargers for the internal combus- 
tion engines, gas-turbines, and gyro- 
scopic units for robot airplane pilots. 

In operation, the microbalancer fer- 
rets out the exact location of unbal- 
ance, measures its weight, and indicates 
the amount of correction to be applied. 
It can detect unbalance caused by a 
weight of one-millionth of a pound 
on a small area of a ten-pound rotor; 
or it can m effect determine vibration 
amplitudes as small as a quarter of a 
millionth of an inch — about the wave- 
length of X-rays. 

Work to be balanced is suspended 
in a horizontal position between two 
floating bearings and rotated by an 
electric motor drive. Analysis is made 


in two separate but simultaneous and 
complementary operations. One deter- 
mines the amount of any unbalance; 
the other locates the exact position on 
the circumference of the work at which 
weight must be added or removed to 
correct this condition. To aid the latter 
operation, identifying numbers are lo- 
cated around the circumference of the 
work. Vibrations caused by any un- 
balance are picked up mechanically 
from each bearing support and con- 
verted into electrical energy. These 
fluctuating voltages — read on a simple 
meter — indicate the amount of vibration 
or unbalance. 

Position of any unbalance is de- 
termined by usmg a photo-electric cell 
and a stroboscope. Special electrical 
circuits cause this light to illuminate 
the work which appears to stand still 
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with the exact point of unbalance — 
readily identified by its number — 
holding steady under a pointer. 

Addition or removal of the indicated 
weight at this point brings the work 
into perfect balance. Developed by 
Westinghouse Electric Corporation, the 
balancer will be incorporated in pro- 
duction machines by the Gisholt Ma- 
chine Company. 

LIFTING BAR 

Has Roller Fulcrum , 

Changeable Toe Plates 

new lifting bar with which one 
man can easily lift as much as a five- 
ton load, is described as having a hard- 
ened steel roller for extra leverage, 
and ledges for safe gripping. Its manu- 
facturer, the Amolt Motor Company, 
offers the bar with three styles of in- 
terchangeable toe plates: notched for 
prying up spikes and lag bolts and 


Straight, notched, and rubber-coated 
ends adapt prying edge to job needs 

getting under heads and comers; 
straight-edged for general lifting and 
moving; and straight-edged with rub- 
ber-coating to prevent scratching 
enameled or finished surfaces. Both one- 
ton and five-ton sizes are available. 

RECORDER TUBE 

Gives Accurately Modulated 
Point-Of-Light Source 

A modulator glow tube of the crater 
type for facsimile and sound-on-film 
recording, oscillograph timing markers, 
stroboscopic devices, seismic recorders, 
and photo-electric counters, recently 
developed, is reported to be unusually 
rugged and dependable. 

Usually operated by the single-ended 
output stage of a push-pull amplifier, 
the tube provides a modulated, high 
intensity point-of-light source by means 
of a hollow cathode producing high 
ionization density. 

Current through the tube varies 
linearly with the signal voltage re- 
gardless of changes in tube impedance 
while light output-current character- 
istics produce good average light re- 
sponse and mica baffles reduce bulb 
blackening, according to the manufac- 
turers, Sylvania Electric Products, Inc 

PRESSURE SWITCHES 

Have Varied Adjustment 
and Re-set Features 

Development of three new eight-ounce 
switches, operable on either pressure 
or vacuum up to 200 pounds, for con- 



liqusd or gas-actuated aver 200-pound 
range, switches have 10 ampere rating 


trolling liquids or gases that will not 
corrode brass, was recently announced 
by the Aero tec Company. 

Typical applications are to compres- 
sors, pumps, and carbonated-beverage 
equipment, and the switches are rated 
at 10 amperes on 110 -volt a c. One 
switch has an externally adjustable 
range with a fixed differential; the sec- 
ond can be reset manually from the 
outside; and the third type has an ad- 
justable differential. Contact arrange- 
ment m the first two can be specified 
as normally-closed, norm ally-open, or 
double throw. The third design is 
available only with normally-open con- 
tacts. Pressure connection is by means 
of a ys-inch pipe nipple. 

AIR HOIST 

Weighs 30 Pounds ; 

Lifts WOO Pounds 

F illing an industrial-plant need for 
portable and %-ton hoists is a re- 
cently developed unit that, under ac- 
celerated break-down tests, has shown 
the capability of attaining the rated 
capacity of 17 feet per minute with a 
full load of 1000 pounds. Lesser loads 
were lifted at proportionately greater 
speeds. According to the makers, the 
Keller Tool Company, one man can 
carry the hoist comfortably and without 
fatigue; it weighs only 30 pounds. 

The hoist housing, a one-piece alloy 
casting of high tensile strength, main- 
tains all parts in alinement and also 
supports the air motor which is of 



Lightened by aluminum housing design, 
portable half-ton hoist is easily 
carried or installed by one person 


vertical piston design. The motor is 
said to start and stop instantly. 

Variable speeds, from a "creep” 
needed to place a load carefully into 
position to a maximum speed of 17 
feet per minute, are obtained by a con- 
trol bar that opens a poppet-type 
throttle valve, slides a reversing valve 




into the desired position, releases the 
brake, and raises or lowers the load. 
The enclosed, centrifugally-govemed 
brake is fully mechanical. 

To prevent the hoist from operating 
beyond a safe working position, safety 
limit stops are provided at both ends 
of the lifting chain which is tested to 
carry over six times the maximum- 
rated load. A hardened-steel chain 
stripper prevents the chain from tangl- 
ing. 

The hoist is driven by planetary-type 
gears supported on ball bearings, as is 
the load shaft and other rotating parts 
Dimensions of the hoist are: 13*4 inches 
hook-to-hook; 5 inches wall clearance; 
14% inches overall length. 

Five hundred-pound and 1000-pound 
capacities are available. 

THERMOPLASTICS AND 
CERAMIC 

Joined to Make Re-Meltable 

Multi-Purpose Material 

F inished castings in only five minutes, 
which can be reclaimed like metals by 
melting, are possible with a combined 
ceramic and thermoplastic called 
“Plastiform,” developed by Duorite 
Plastic Industries. Used in making tools 
for aircraft work, art objects, protective 
coverings, insulators, scenic casts for 
stage and motion picture sets, toys, and 
office equipment, Plastiform is prepared 
for casting by melting in a double 
boiler. It can be melted or remelted in- 
numerable times without additives. 
Above 240 degrees, Fahrenheit, the ma- 
terial becomes a fluid which can be 
poured, brushed, sprayed, dipped, or 
molded into almost any form. The fluid 
solidifies into a finished casting in five 
minutes or less. Plastiform dies for 
stretching metal parts are said to have 
withstood loads of as much as 1,250,000 
pounds. Broken castings can be patched 
with an ordinary soldering iron. 


MERCURY ARC LAMP 

Equals 125 40-Watt Bulbs; 

Is Air-Cooled 

1000 -watt tubular bulb, said to 
be the most brilliant lamp ever de- 
veloped for general commercial use, 
was announced recently by the West- 
inghouse Lamp Division. The air- 
cooled lamp produces 60 lumens for 
each watt of electricity consumed, and 
the total light output of 60,000 lumens 
is equivalent to the light cast by a 
canopy of 125 incandescent bulbs of 
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40-watt size. Over-all, the lamp meas- 
ures 14 inches long and is less than 
four inches in diameter. 

Designed primarily for lighting high- 
ceiling factories, baseball diamonds, in- 
door sports arenas, and other expansive 
areas where a high level of lighting 
with a minimum of reflectors is de- 
sirable, the lamp is also well adapted 



Inner quartz tube houses arc stream 
at four times previous vapor pres- 
sure. Lamp will burn in any position 


for unusual applications such as the 
lighting of arc -welding booths 
The unusual light intensity was made 
possible by boostmg the mercury vapor 
pressure inside the tube four times 
beyond pressure levels used previously 
When electricity passes mto the lamp, 
the mercury vaporizes and a flaming 
arc forms between the two electrodes, 
located on each end of the tube. The 
entire light source is the arc itself. 

Equipped with a mogul-screw base — 
the same type as in high-wattage in- 
candescent lamps — the new bulb can 
be burned in any position. A voltage 
step-up transformer and a simple cur- 
rent limiting device called a reactor, 
are used to supply current for the arc. 
Because the new bulb, operating at 
1100 to 1300 degrees, Fahrenheit, gen- 
erates much less heat than previous 
water-cooled lamps, it requires only 
a normal amount of natural surround- 
ing air as a cooling medium 

FINER DDT POWDER 

Permits Accurate Mixing, 

Dusts More Evenly 

K4ade-to- order solutions of DDT, de- 
signed to meet specific garden and 
household needs, are now being made 
available with the aid of new “micro- 
nized” grinding techniques. Developed 
by National Magnesium Corporation in 
the course of war-time experiments on 
magnesium powder, the grinding meth- 
ods produce an extremely fine powder 
and are said to eliminate jamming, 
filling, and coarse agglomerates which 
previously made dusting and spraying 
with DDT difficult. 

“Prescription method" mixing is 
aimed at stepping-up the insecticidal 
efficiency of DDT while materially 
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; diminishing the DDT content of the 
solutions. By using the proper solu- 
tion, the toxic potentiality of the in- 
secticide to animals, humans, and birds 
can be minimized while the usefulness 
of DDT against insect pests is in- 
creased. Also, the uniformly fine pow- 
der promises to improve airplane dust- 
mg, heretofore handicapped by varia- 
tions in grain size, which caused dust- 
ing devices to clog or distribute the 
powder unevenly 

SCRAP RUBBER SORTING 
Speeded by Color-Changing 
Sensitized Paper 

Before the advent of synthetic rub- 
ber, reclaiming plants had no difficulty 


in separating different types of basic 
natural rubbers; now the use of in- 
creasing quantities of GR-S and other 
synthetics, which must be reclaimed 
by varying methods, has created a sort- 
ing problem. 

A test developed by Mr. Harry P 
Burchfield of United States Rubber 
Company has the advantage of bemg 
simple and reliable. It is based on the 
discovery that paper, impregnated with 
special chemicals, will develop charac- 
teristic colors when exposed to smoke 
from different types of rubber branded 
with a hot iron. For example, the 
smoke from a synthetic GR-S tire will 
turn the paper green, but smoke from 
natural rubber will turn it blue. Sim- 
ilarly, oil-resisting synthetic GR-M or 
Neoprene will produce a character- 



A well designed and efficient 

SKS"*^ -towJ^EXACT The Frozen Food Industry . . . 

Consumer Corp plant, Pasa - lhe frozen food industry is big: business now, but it is only begin- 
dena, Calif rung. This giant young industry is demanding and buying muds 

equipment. One of the main equipment requirements in volum© 
frozen food production is checkweighing scales for uniform con- 
tainers and profitable operation. Such equipment should fit this 
particular business . . . deliver absolute accuracy ... be rugged . . . 
be easy to operate ... be of the right capacity to handle the 
individual packages. These are the exacting specifications of EXACT 
WEIGHT Scales. You will find these precision scales in all leading 
food packaging operations nationally. This is but another of the 
more than fifty major industries served by these famous scales. Write 
for details for your business 



THE EXACT WEIGHT SCALE COMPANY 


m West Fifth Ave., Columbus 8, Ohio 
DepL Ad. 783 Yonge St., Toronto, Canada 
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All Serious-Minded Profit® fe 

SHOULD HAVE THIS FREE BOOKLET! 


FORGING AHEAD IN BUSINESS 
contains a message of particular impor- 
tance to production men. This is your 
opportunity to obtain a copy of this 
famous book, which has been described 
as a "turning point in the lives of liter- 
ally thousands of men”! 

Although "Forging Ahead in Busi- 
ness” has been distributed to more than 
3,000,000 men, today’s timely edition 
was written m the light of recent world- 
wide developments. Its 64 pages repre- 
sent more than three decades of suc- 
cessful experience in training men for 
leadership in business and industry. 

It demonstrates the method which 
the Alexander Hamilton Institute uses 
to give you immediate help in your pres- 
ent position, while preparing you for 
post-war opportunities. Subjects direct- 
ly related to the work you are doing 
now, PLUS other subjects of fundamen- 
tal value to the business executive, are 
discussed in the book and placed in 
significant relation to one another. Thus, 
a helpful, over-all picture is provided. 

Said one man who had sent for 
"Forging Ahead in Business”: 

*Tw thirty minutes this little hook 

f -ave me a clearer picture of my 
usmess future than I’ve ever had 
before 

; * . and that represents the opinion of 


the Institute’s 400,000 subscribers, in- 
cluding 134fOOO production men! 

The booklet further explains how it 
is possible to oiler this essential train- 
ing in a minimum cS time, how the In- 
stitute program fits in with the most 
crowded of post-war schedules. 

Among the prominent industrialists 
who assisted in the preparation of the 
Course, which is described in "FORG- 
ING AHEAD IN BUSINESS” are: 
Alfred P. Sloan, Jr., Chairman of the 
Board, General Motors Corp.; Thomas 
J* Watson, President, International 
Business Machines Corp., andFrederick 
W. Pickard, Vice President and Direc- 
tor, E. I. du Pont de Nemours & Co. 

Send for 

“FORGING AHEAD IN BUSINESS” TODAY! 

Frankly, this booklet has no appeal for 
the immature mind. It does not interest 
the man who, for one reason or an- 
other, is wholly satisfied to plug along 
in a mediocre job. But, for the alert, 
future-minded individual — the man with 
ambition and "drive”— "Forging Ahead 
in Business” has a message of distinct 
importance. If you feel that it is in- 
tended for you, don’t hesitate to send 
for a copy today. Simply fill In and 
mail the coupon below. 


ALEXANDER 

HAMILTON 

INSTITUTE 


Alexander Hamilton Institute 

Dept. 7 1 West 23rd Street, New York 10. N. Y. 

In Canada, 54 Wellington Street, West, Toronto 1, Ont. 
Please mail me, without cost, a copy of the 64-page 
book— "FORGING AHEAD IN BUSINESS.” 

Name.. 

Firm Name 

Business Address 

Position 

Home Address 


istic red color m the chemical test paper. 

The procedure is sufficiently rapid to 
be practical m the testing of repre- 
sentative samples from car-load ship- 
ments, or for establishing the identity 
of materials on which indecisive re- 
sults are obtained by less specific meth- 
ods. 

MICROSCOPE MICROMETER 
Measures Thickness of 
Transparent Materials 

Central portions of large sheets of 
glass or plastics are inaccessible to the 
ordinary micrometer Also, the meas- 
urement of even small curved plastics 
sheet is exceedmgly difficult by ordi- 
nary means, smce the ball head of the 
mechanical micrometer tends to sink 
into the plastics Similarly, optical sur- 
faces may be damaged 

For these and similar cases, a new 
optical micrometer has been worked 
out on the principle of apparent depth 
Essentially, this instrument consists 
of a microscope, which is movable for 
focusing, and an outer tube with a 


Crayon mark on 
back of material is 
brought into - 
sharp focus by means 
of adjustable 
barrel and 

thimble marked like 
standard type 
micrometer 


plastics nose-piece that is held against 
the sheet to be measured In use, the 
transparent sheet is marked with a 
crayon on the side away from the in- 
strument and the measurement is taken 
by sharply focusing the mark in the 
microscope. Readings on the barrel 
and thimble, smiliar to those on an 
ordinary micrometer, give directly the 
thickness of the sheet. The time in- 
volved is about the same as with the 
purely mechanical instrument. The 
optical micrometer is made by the 
Aireon Manufacturing Corporation 

AIR FLOW 

In Heating Systems is 
Indicated by Simple Unit 

1 ndicating the percentage of maxi- 
mum air flow, a recently marketed 
low-cost device named Flocator mounts 
in the air duct of domestic forced- 
warm-air heating systems. Its most 
important function is to show when 
air filters need replacement or clean- 
ing. Also, the indicator, made by the 
Bollinger Corporation, will warn 
against dry or damaged fan bearings, 
fan-belt slippage, dirt-coated fan 
blades, and constricted or damaged 
ducts or improperly adjusted dampers. 
An easily-read dial shows proper rate 
of air flow as well as percentage of re- 
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Shows when air falters need replacing 

strictions as filters become increasing- 
ly loaded with dust A sudden change 
m air flow indicates more serious 
trouble. 

Installation in either vertical or hori- 
zontal ducts involves simply cutting a 
bole in the mam duct approximately 
2 V 2 by Vz inch, mounting with self- 
tapping sheet metal screws, and ad- 
justing the mdicator to read 100 per- 
cent with clean air filters and with the 
system functioning properly. 

INTERFERENCE VIEWER 

Plus Rectangular Optical Flats 

Add Uniformity to Light-Wave Tests 

A ccurate measurements of gage 
blocks, anvils, sealing surfaces, and 
other precision articles are reported to 
be obtainable with a newly designed 
interference viewer in which the in- 
terference patterns are both illumi- 
nated and viewed on a line perpendic- 
ular to the plane of the pattern. Dis- 
tortion of the pattern is said to be 
eliminated and each pattern appears 
the same to different observers. This 
latter feature allows the inspection of 
one pattern by several observers, thus 
making instruction easier. 

The monochromatic light source in 
the Optron Viewer is completely con- 
cealed, and the light wavelength — 20.8 
millionths of an inch — was selected to 
give interference patterns of maximum 
brightness and sharpness. To permit 
convenient comparisons of straightness 
or direct measurements between m- 



Measurement scale may be superim- 
posed on interference image pattern 



WITH VEEDEft-ROOT CCSMTiMfi B £ V I C £ S j 


VEEPER-ROOT INC. 


"A SIX ROOM HOUSE, 
$2800.00 Complete 
Ready for Yon 
to Move In" 

by George W Pearce 

The author, a mechanical engineer, re- 
views the history of housing and shows jhpw 
building costs have risen m the last 150 
years until few families can buy a house 
adequate for their needs. 

He then describes how, by the use of 
various money-saving building methods, a 
large, modern, 6-room, thoroughly insu- 
lated, fire resistant, 2-bath bungalow with 
garage can be had most anywhere in the 
United States for $2800,00. 

Included with the book are 10 folded 
drawings 12" wide x 18" long. These 
drawings by Mr. Pearce show all the details 
of construction __ for this house — the wir- 
ing, the plumbing, the automatic oil heat- 
ing system and the fluorescent lighting. 
The book is devoted to showing how similar 
savings can be made on any house of any 
style, size or floor plan. 

A very readable and interesting hook. 
Every prospective home owner should have 
a copy 138 6" x 9" pages, 26 illustrations, 
leatherette bound, 10 large drawings. 

Send $2 00 to TECHNICAL PRESS, 
Box 61, Swampscott, Mass and your copy 
will be rushed to you postpaid Distributed 
solelv by Technical Press — Not sold in 
book stores. 

■■■■raHHnHnHnMBHHi 


MAGIC ELECTRIC WELDER 

110 volt AC-DC, welds, brazes, solders, cuts 
all metals, easy to use, full directions Com- 
plete with power unit, flame and metallic arc 
attachments, carbons, fluxes, rods, mask Used 
by the Navy For professional or hobbyist 
Only $19 95 

MAGIC WELDER MFG CO. 

239 Canal St Dept PA-5 New York City 


Send for FREE LITERATURE 

■PATENTS 

AND TRADE MARKS [vvv 

C.A.SNOW6CO. |1| 

Reg. Patent Attorneys Since 1 875 ® 

430 Snow Bldg. Washington 1* D. G, 



lAWti 
Hi DAM f 
HOR/E/HOE 


4 OUNCE "AiMico', 


MAGNET 



8 OUNCE ALNICO HORSESHOE 
$1.40 POSTPAID 
4 !b. Alnico Horseshoe $6.00 pp 


"ALNICO" 


BAR 
MAGNET 
HIS 


FEE PAI R. 



BAR MAGNET 
is 4" x V2“ x Va" 
4 oz per pair 


Alnico VEST-POCKET Edition Bars; 

7/8" x 5/16" x 3/16", 1/2 oz pr., set of 
two 20d 

Alnico "BULLDOG GRIP" Magnets, 

1-7/8" x 15/16" x 5/16", 4-1/2 oz. pr , 
! set of two 550 

| Include Remittance with your order. 

‘ Send stamp for descriptive circular 

j HARRY ROSS 

j MICROSCOPES 

SCIENTIFIC & LABORATORY APPARATUS 
| 68-70 West Broadway 

New York 7, N Y 


With DI-ACRO 
BENDERS.... 

The DI-ACRO Bender makes perfectly 
centered eyes from rod or strip stock at 
high hourly production rates. 
Both eye and centering bend 
are formed with one opera- 
tion Any size eye may be 
formed within capacity of 
bender and ductile limits of 
material 

DI-ACRO Precision Bending is 
accurate to .001"' for duplicated 
parts DI-ACRO Benders bend 
angle, channel, rod, tubing, wire, 
moulding, strip, stock, etc 
Machines are easily adjustable 
for simple, compound and re- 
verse bends of varying radii 

< Pr omMmaad "DIE-ACK-RO" 


OnEIL-IMUin mm. co. 




VMcUum, 

CENTERED 

EYE 

(Bmamq 


Send for Catalog 

■‘DIE - LESS” DUPLI- 
CATING showing many 
kinds of “die-less” 
duplicating produced 
with DI-ACRO Bend- 
ers, Brakes and Shears. 

347 EIGHTH AVE., SO., 
MINNEAPOLIS 15, MINNL 
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MACHINING 


Time-saving versatility and 
split-thousandth precision 
make South Bend Laihes 
a wise choice for any shop. Ease and speed of set- 
up, wide range of spindie speeds and power feeds, 
Tui! quick change gear mechanism, convenient con- 
trols and easy-to-read graduations are aids to fast, 
smooth, accurate operation 

WRITE FOR CATALOG 
Send today for latest, fully illus- 
trated catalog. Please state size 
lathe in which interested— 9", lO", 
13", 14 or 16" swing. 

Lathe Builders Since 1906 


SOUTH BEND LATHE WORKS 





Equatorial Mountings for 
Weather Bureau Instruments 
and Telescopes 

Ramsdem Eyepieces 

y 2 ", 1" B.F.L. 1*4" dia. each $5.10 

C. C. YOUNG 

25 Richard Rood East Hartford 8, Com. 
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feasy to Learn “Dynamic Swing" Every Pro Uses 


Play o? THE 70’S Enjoy your game Amaze your 
friends. Get out of the 4 *dub” class by using golf’s 
most powerful and accurate swing Five basic secrets give 
you rhythm and power, eliminate hook and slice . . make you 
MASTER OF EVERY CLUB. Easy to make long drives and 
beautiful approach shots Learn m a few days — 10 minutes* 
practice a day. COMPLETE COURSE NOW ONLY $1.00 
postpaid, or $1 00 plus 24c for postage and C.O.D. fee. Your 
money back if you’re not amazed with results, so order NOW I 


THE SYLVAN COMPANY MS&SS&SIe 


15,000 1077 

FORMULAS PAGES 

HOPKINS’ 
“CYCLOPEDIA 
OF FORMULAS” 

Thousands of copies of this ac- 
knowledged leader among books of 
formulas are being used daily 

$5.50 postpaid (Domestic) 

Order From 

SCIENTIFIC AMERICAN 
24 West 40th Street, Hew York 18, 
N. Y. 


terference bands, without using a ruler 
or straightedge, the user may super- 
impose the image of any convenient 
scale on the interference pattern itself 
It is also claimed that the viewer per- 
mits the use of Haidinger bands in 
tests for parallelism, without acces- 
sories of any kind. Deviation in paral- 
lelism from /2 to 15 seconds may be 
detected with this system. 

For use with the viewer, square and 
rectangular Optron flats are available 
and are claimed to be more economical 
and easier to handle than those of the 
conventional round shape. For example, 
a 10 by 2% -inch fiat can be used in 
place of a round Eat 10 inch in diame- 
ter, but weighs only one fourth as 
much according to the makers, Optron 
Laboratory. 

The straight edges of the fiats pro- 
vide reference lines for comparison of 
straightness of interference bands, and 
are said to reduce the need for rules 
or straightedges. 

0IE«CA5T!NG MACHINE 

Can be Controlled 

Automatically or Manually 

Elimination of cold metal from the 
shot furnace, improved hydraulic per- 
formance, automatic timing, and ad- 
justable bearings for the movable 
platen are features of a new die-cast- 
ing machine announced by The Cleve- 
land Automatic Machine Company. 

A double-compartment furnace, with 
separate automatic burners for each 
compartment, is said to eliminate the 
presence of cold metal in the shot com- 
partment. New metal is placed in the 
second compartment, automatically 
causing the overflow of readied molten 
metal into the shot section. Even tem- 
perature and uniform condition of the 
shot metal are maintained by this 
method. 

Uniformity in hydraulic perform- 
ance is achieved by addition of a new 
heat-exchanger oil cooler. The water- 
flow heat absorption is augmented by 
fin construction of the outer shell which 
affords a high rate of heat radiation, and 
provides a combination of air and wa- 
ter cooling. 

Automatic timing is combined with 
manual controls so that method of op- 
eration may be selected in accordance 
with the type of production involved 
All controls are centered on a single 
panel close to the operating station 
Bronze adjustable wedge -type slide 


bearings, under the movable platen 
carry the full weight of the platen. This 
construction is described as strengthen- 
ing the platen assembly and helping to 
maintain accurate alinement 

LIGHT JIGS 

Feature instant 
Opening and Closing 

If the weight of jigs is reduced, jig 
operations can be speeded up, since 
weight is a primary factor in operator 
fatigue. 

This is the basis on which “Fether- 
lite” Snap-Lock jigs were designed 
Construction is of an aluminum alloy 
that is tough, durable, and easy to bore 



Aluminum jig bores easily for bashings 


for bushings and pins. Its lightness — 1/3 
the weight of steel — makes possible 
easy shifting of the jigs to any position. 

Lock construction permits instant 
opening and closing, so that loading 
and accurate placement of the work 
piece are speeded up. The unit is easily 
assembled into 1, 2, 3, or 4-way jig. 
Interchangeable posts accommodate 
work of practically any height. The 
new unit, made by Hedstrom Indus- 
tries, Inc., is offered in many standard 
sizes. 

HYDRAULIC PUMP 
Delivers Large or Small 
Volumes at High Pressures 

P roviding continuous-duty develop- 
ment of 5000 pounds per square inch at 
40 horsepower, and delivering up to 17 
gallons per minute at 1200 revolutions 
per minute, a new hydraulic pump is 
said to broaden substantially the po- 



Double compartment 
furnace keeps 
hot and cold metal 
separated; shot 
metal maintains even 
temperature 
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tentialities of hydraulic design. The 
pump is light enough to be carried by 
one man. 

Applications, in addition to the hy- 
draulic-press and cylinder- actuated- 
machinery field, are expected to be 
found in test equipment; automotive, 
marine, and railroad hydraulic drives; 
and in the petroleum, Diesel, and plas- 
tics industries. Two models, either con- 
stant or variable delivery, are available. 

Known as the Superdraulic Pump, 
and manufactured by Hydraulic Ma- 
chinery, Inc. and Superdraulic Cor- 
poration, the pump operates on the 
radial-plunger principle. Centrifugal 
force maintains the plunger rollers m 
contact with an elliptical reaction ring 
which actuates the plungers to provide 
the desired pumping action. 

Each plunger makes two inlet and 
two delivery strokes per revolution. 
Volume control is achieved by means 
of gears which turn the elliptical re- 
action rings — one ring for each bank 
of plungers — in opposite directions to 
vary the angular relationship of the 
major axes of the ellipses. At full 



Section of new hydraulic pump show- 
ing shape of elliptical reaction ring 


delivery, the major axis of these re- 
action rings are parallel, and at zero 
delivery the major axes are 90 degrees 
apart. Intermediate angles vary the 
pump delivery proportionately. 

A small circulatmg pump provides 
circulating oil direct from the oil tank 
at near-zero pressure. This oil cools 
the pump housing under conditions of 
extreme pressure operation at zero or 
near-zero delivery. 

OILER-SPRAYER 

Has Visible Supply ; 
Interchangeable Jets 

Transparent Tenite plastics forms the 
half-pint barrel of a new oiler- and - 
sprayer. It can be used as an oiler for 
many garage, machine-shop, and house- 
hold oiling jobs or as a sprayer for 
gardening, animal care, laundry, and 
general cleaning. The can is converted 
from oiler to sprayer, or vice versa, 
simply by changing nozzles and liquids. 

Tenite provides not only visibility of 
the liquid level within the can, made 
by Midwest Production Machine Com- 
ply, but also toughness and impact 
strength. The can may be dropped or 



Plastics barrel is strong, transparent 


submitted to hard blows without shat- 
tering the tough material A segmented 
design provides a good grip. 

The plastics barrel screws onto a 
metal top, to which is attached a 
plunger-type mechanism Properly 
primed, the pumping device delivers a 
charge of oil from one to one and one 
quarter cubic centimers per stroke to 
a distance of not less than 48 inches. 
For priming, the handle requires not 
more than six full strokes 

SIMPLE CLAMP 
For Use With Slotted 
Structural Members 

F or use on Unistrut hollow-square 
support members, a new clamp for 
cables, conduit, pipe, or wires, is in- 
stalled by tightening a single bolt There 
are no holes to locate or drill, the slot 
m the Unistrut member being the 
equivalent of a series of holes through- 
out its entire length. The pipe-strap 
clamps are hooked into the member as 



Three steps in damping insulator to 
slotted hollow-square support members 
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The Dark Continents 


of Your Mind 

DO YOU struggle for balance? Are you 
£orever;trymg to maintain energy, enthusi- 
asm. , and the will to do? Do your person- 
ality and power of accomplishment ebb 
and flow— like a stream controlled by 
some unseen valve? Deep within you are 
minute organisms. From their function 
spnng your emotions. They govern your 
creative ideas and moods— yes, even your 
enjoyment of life. Once they were 
thought to be the mysterious seat of the 
soul— and to be left unexplored. Now 
cast aside superstition and learn to direct 
intelligently these powers of self 

Accept this 0 p f tee Book 

Let the Rosicrucians, an age-old fraternity of 
thinking men and women (not a religion), 
point out how you may fashion life as you want 
it—by making the fullest use of these little-un- 
derstood natural faculties which you possess 
This is a challenge to make the most of your 
heritage as a human. Write for the Free Book, 
"The Mastery of Life." Address; Scribe D.W C 

% ROSICRUCIANS' 

San Jose (AMORC) California 
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Complete HOME 
STUDY COURSES and 
self-instruction text- 
books. slightly uesd 
Rented. sold, ex- 
changed All subjects 
100% satisfaction. Cash paid for used courses. Full 
details «& 100 -page illustrated bargain catalog Free. 

Write Nelson Co, 1139 S. Wabash Av., Dept. 2-31, 
Chicago 3, HI. 



REPAIR YOUR OWN ELECTRIC APPLIANCES 

• NiCHROCITE • 

Mends Heating Elements Easily! 


Simply overlap 
ends , apply N ichro- 
cite Paste and 
turn on the cur- 
rent — a perfect 
weld results Used 
by big utility 
companies 




♦ 


HANDY for HOME or INDUSTRIAL USE 


This simple and effective repair material is just 
the thing for that broken or burned out heating 
element in your electric iron, stove, toaster or 
heater It does the job in a jiffy Trial order, 
$1 00, 4 oss., $2 50, 1 pound, $8.00 


ARMSTRONG ELECTRIC CO, Box 861 -S A, 
Minneapolis, Minn. 


When yon write to advertisers 
• The Editor will appreciate it if 
you will mention that you saw 
it in 
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* MODEL MAKERS; 

* MAINTENANCE 
» HOBBY SHOPS 
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Easy to Plate CHROMIUM 

GOLD, SILVER, NICKEL, COPPER 
. , . Tor Pleasure and Profit! 

If you have a workshop — at home 
or In business — you need this new 
Warner Electroplater At the stroke 
of an electrified brush, you can 
electroplate models and projects — 
you can replate worn articles, fau- 
cets, tools, fixtures, silverware, etc 
with a durable, sparkling coat of 
metal . . . Gold, Silver, Chromium, 
Nickel, Copper or Cadmium. Method 
is easy, simple, quick Everything 
furnished — equipment complete, 
ready for use By doing a bit of work 
for others, your machine can pay for 
itself within a week. So make your 
shop complete by getting a Warner 
Electroplater right away. Send to- 
day for FREE SAMPLE and illus- 
trated literature. ACT AT ONCE! 
WARMER ELECTRIC CO., DEPT. H-50 

&63 N. Wells St., Chicago 10, Illinois 


FREE Details & Sample 


2 WAIH0I ELECT81C Cfl M SS3 N. Welts, Chicago 10, Dept. H-50 ! 
I Gentlemen; Send Free Sample and Details to; | 

1 yarn* — I 

2 Address — — — — — jj 

X City Zone. Stale g 


illustrated, the insulating clamps are 
placed against the cable (the porcelain 
insulator is omitted for conduit or 
pipe) , the bolt inserted, and the nut 
turned up tight This closes the insu- 
lators firmly around the conductor and 
also causes the pipe-clamp straps to 
lock tightly 

SPATS AMD LEGGINGS 
Protect Legs and Ankles 
of Foundry Workers 

Specifically designed spats and leg- 
gings to afford complete leg protection 
for foundry and other industrial 
workers, with plus features of easy 
adjustment and quick release, were re- 
cently announced by American Opti- 
cal Company 

The new leggings protect front, back, 
and sides of leg, from mstep to knee 
Available m chrome leather, specially 

Industrial workers 
and others 
who need pro- 
tection for legs and 
ankles can use 
these chrome-leather 
leggings. They 
are also made in 
asbestos and 
canvas For instep 
and ankle 
protection, spats 
are available 


tanned to resist heat and hot metal 
splashes, they may also be obtained 
m asbestos or fire-resisting duck. All 
leggings have a chrome leather flare 
over the instep 

The spats are identical in construc- 
tion with the legging, except for shorter 
length. Their design provides full pro- 
tection for the instep and ankle of 
foundry and other workers. 

INDUCTION-HEATER 

SOLDERING 

Gives Clean Job of 

Lowered Cost 

T o meet the need for clean soldering 
of small parts, and for soldering of 
metal to metallized glass and ceramics, 
a new portable, bench-type induction 
heater is offered that is described as 
capable of materially reducing unit 
costs for soldering operations. 

Made by the Marion Electrical In- 
strument Company, the low-powered 
induction heater was originally used 
by this firm for producing sealed in- 
struments. Other uses included ter- 
minal assembly, magnet assembly, and 
bearing assembly, all of which are 
said to have been improved in quality 
and lowered in cost by the application 
of this unit. Advantages of induction- 
heat soldering are restriction of solder 
to the work area and the elimination 
of cleaning operations. Another ad- 
vantage is that it is possible to jig- 
locate parts of the assembly accurately 
and avoid subsequent machine opera- 




For soldering by induction 


tions Working efficiency of the induc- 
tion heater is greatest when the work 
to be heated has a high resistivity, as 
m the case of ferro-magnetic mate- 
rials, and somewhat less with low re- 
sistivity materials, such as copper and 
silver, because with these materials a 
smaller percentage of total power is 
converted to useful heat. 

Applications seem mdicated in the 
electronic industry, as well as m the 
production of jewelry, watches, toys, 
instruments, automobile parts, electri- 
cal-fixture components, household fix- 
tures, and similar items involving small 
part assemblies 

DEFLECTION MEASUREMENTS 

Taken Electrically ; Read 

on Inexpensive Meters 

In the form of a hermetically-sealed 
electrical umt which translates minute 
deflections or pressure variations, ap- 
plied to its plunger, mto linear changes 
m its dc output voltage, a new de- 
flection pick-up is said to be accurate 
even under unfavorable conditions 
Readings are obtained in the range of 
0.0005- to 0 1-inch movement of the 
plunger and reliable response up to 
100 cycles per second is reported. 

This Stevens -Arnold pick-up, with 
an output of 75 millivolts and an in- 
ternal resistance of less than one ohm 
may be connected directly to standard 
indicating instruments of a type that 
are rugged, inexpensive, and portable 
Pick-ups may be connected m parallel 

The combination of a pick-up and 
an indicating voltmeter may be used 
to obtain remote indications as an 
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Hermetically sealed measuring unit 
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electrical micrometer, or for measure- 
ments of force, acceleration, pressure, 
or deflection. 

Vibration, temperatures up to 300 
degrees, Fahrenheit, or immersion m 
water, are said not to influence the 
mstxument Power supply may be 115 
volts a c. or an 8, 12, or 24 volt bat- 
tery. 

SCREW DRIVER 
Gets Extra Twist 
from Power-Arm 

power -arm on a new triple ^purpose 
screw driver gives extra power to un- 
lock rusted screws and makes possible 
the pressuie needed to tighten screws 



Attached arm gives added power 


firmly. With the power-arm folded 
back into the handle, the tool, labeled 
Tuffy, becomes a standard type screw 
driver, with an aluminum handle and 
a plated drop-forged steel blade. 

FLOOR MATS 
Produced in Colorful 
Synthetic Rubber 

S ynthetic rubber floor matting for 
theaters, * hotel lobbies, office buildings, 
elevators, apartment houses, and other 
floors is now said to match the quality 
of pre-war mats made of natural rub- 
ber Produced of GR-S rubber, by 
United States Rubber Company, the 
mats are colored black, maroon, red, 
white, green, blue, yellow, and salmon. 

The mats are made with conventional 
corrugated or pyramid surface with or 
without perforations, and they also may 
be imprinted with special monograms 
or patterns to blend with various 
decorative schemes. 

GLAZED COATING 
Increases Life of 
Furnace Refractories 

A refractory coating which is applied 
to refractory brickwork or plastics re- 
fractories by paint brush or spray gun, 
is composed of high-fusion clays and 
metal oxides combined in oils. Known 
as Brickseal, it fuses under heat to 
form a highly-glazed, monolithic pro- 
tective coating over the entire refrac- 
tory structure. 

Available in four grades to suit vari- 


ous operating temperatures, Brickseal 
practically eliminates cracking and 
spalling of brickwork, stops infiltration 
of outside air, greatly simplifies the re- 
moval of slag and clinker and, by re- 
flecting heat back into the furnace, 
definitely increases firing efficiency 

Suitable for protection of oil-, gas-, 
or coal -fired equipment, this coating, 
made by Brickseal Refractory Com- 
pany, has been used in all types of 
boilers, incinerators, industrial heat- 
treatmg furnaces, and similar high- 
temperature equipment. 

RUBBER-COATED WIRE 

Used in Baskets 

Which Protect Contents 

A basket designed to safeguard po- 
tatoes agamst bruising was announced 
recently as a post-war product for the 
farmer. 

The basket, developed by Umted 
States Rubber Company, is made of 
steel wire coated with rubber and cush- 
ions the potatoes agamst bruising when 
they are thrown into it durmg field 
harvests. The rubber also protects the 
metal against corrosion Open construc- 
tion of the sides and bottom of the 
basket prevents collection of debris 
mside. It weighs three and three-quar- 
ter pounds and holds five-eighths of a 
bushel. 


FIRE EXTINGUISHERS 
Using Carbon Dioxide Are 
Available in Several Sizes 

Carbon -dioxide portable fire extin- 
guishers, in a complete range of sizes 
from two to 100 pounds and called CD- 
Sno Fog, are now offered for fighting 
fires in electrical equipment, oil, grease, 
and flammable liquids. Smce the carbon 


A number of de- 
sirable 

advantages are 
claimed for these 
new CO 2 fire 
extinguishers now 
available in 
a number 
of sizes ranging 
from two to 
100 pounds 


dioxide is a non-conductor, it is safe to 
use on electrical fires even while the 
current is on. Moreover it leaves no 
stain on clothing, equipment, or prem- 
ises, and is harmless even when used 
around food. 

The cylinder of the extinguishers is 
made of steel, with brass fittings. The 
discharge horn is of shock-resistant 
plastics construction. CD-Sno Fog ex- 
tinguishers are the products of The 
General Detroit Corporation and The 
General Pacific Corporation. 




Yes, it is safe to say that perhaps 8 out of 10 
families in your neighborhood read at least 
two or three popular magazines 


This magazine plans to establish in 
every community a service for handling NEW 
ONE YEAR subscriptions for SCIENTIFIC 
AMERICAN. This service, operated independ- 
ently by a reliable resident, will include also 
the handling of new and renewal subscrip- 
tions for all other publications. It will be 
welcomed by magazine readers as a depend- 
able local source through which they may 
obtain their magazines. 

Perhaps you can qualify for one of these 
appointments A neighborhood magazine 
subscription service need not interfere with 
any full-time work you are engaged in, 
although many have developed into profit- 
able full-time enterprises. 

You can obtain full particulars without 
cost or obligation by writing to 

INDEPENDENT AGENCY DIVISION 
Room 1201, 250 Park Avenue 
New York I7,N.Y. 


| Make Your Own 

I TELESCOPE 

J^XTENSIVE, practical instructions 
for making excellent telescopes 
capable of serious astronomical 
work, including the glass mirrors 
and at a cost of less than $25 for 
materials, are presented in 

AMATEUR TELESCOPE 
MAKING 

(500 pages, 316 illustrations) 

$4 00 postpaid, domestic; foreign $4 35 
^FTER you have made your tele- 
scope, there will be other optical 
apparatus that you will want to 
make. Then the book you will 
need is 

AMATEUR TELESCOPE 
MAKING — ADVANCED 

(650 pages, 361 illustrations) 

$5.00 postpaid, domestic; foreign $5-35. 
Ask for detailed information on 
these two practical books on an im- 
portant scientific hobby. A postal 
card will do. 
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PROCEDURES IN EXPERIMENTAL PHYSICS — 
By John Strong, Ph.D 4 wealth of useful data of 
a prac*. rat Janet to 7- the con-factor, * xperimenter, 
and -kdled craltsman $6.80 

HIGH FREQUENCY INDUCTION HEATING — 
By Frank W. Curtis. Answers manv questions con 
ceraing induction heating and its utiiitv m industrial 
processes Thorougnl> practical in scope $2.85 

TOOL MAKING By C. M. Cole. Instructions for 

making and using ail kinds, from personal tools to 
arbor presses, lathes, planers, etc , m different 
metals. $3.60 

TECHNIQUE OF PLYWOOD — By Charles B. 
\ orris. Technical information on all phases of plv 
wood manufacture and use, compiled for engineer?, 
designers, and users of plywood Important to 
man> phases of peace time housing and manufacturing 
problems. $2.t>0 

YOUR HAIR AND ITS CARE — By Oscar L. 
Lean, M.D . , and Howard T. Behrman, M.D. 
Scientific tacts about hair — how to save and beautify 
it, treat infections, and so on. Real facts — not a 
‘cure-for baldness” screed, $2 10 

HANDBOOK OF CHEMISTRY AND PHYSICS — 
4 classic reference book recently revised and brought 
ap-to-date to keep pace with recent research In 
eludes materials on all branches of chemistry, physics 
and allied sciences. Used in laboratories and bv 
engineers throughout the country Flexible binding 
2640 pages. $4.10 Foreign $4.50 postpaid 

ATOMIC ENERGY FOR MILITARY PURPOSES 
— A General Account of its Development Under the 
Auspices of the United States Government, 1910 1945 
The famous Smythe report , telling m relativelv 
non technical language ot the developments in 
nuclear nhys.es that lead to the manufacture of the 
atomic bomb Paper cover, $1.35; cloth $2.10 

PLASTICS — • By J. H. Dubois. Third edition, 
again revised and enlarged, with two four-cokr 
plates. This is an important book on the whole 
general subject of plastics, plus much brand new 
material on svnthetic rubber, manufacturing processes 
and plastics moldings $4.10 

PLANNING TO BUILD — By Thomas H. 
Creighton. Answers many of the questions asked bv 
prospective home builders. Planning, design and 
construction are fully covered $2.60 

EXPERIMENTAL ELECTRONICS — By Ralph 
H. Muller , it L. Gorman, and M E. Droz. 

\ solid book of eminently practical information on 
the characteristics and non communication apphea 
lions of electron tubes. The text describes expen 
meats and presents results For students, radio 
engineers, communications experts, and the senotit* 
general reader $4.75 

THE MEANING OF RELATIVITY — By Albert 
Emstein. Second edition with added chapter de- 
scribing advances since publication of first edition 
some 25 years ago. Requires knowledge of advanced 
mathematics and physics; not a popular exposition 

$ 2.10 

A SMALL BUSINESS OF YOUR OWN — By 
Harold S. Kahm. Simplified, compact, paper- 
covered book that sets out to tell persons with 
capital ranging from $10 to $2000 how thev can g»*t 
started in the right direction $1.10 

A PRACTICAL COURSE IN HOROLOGY — By 
Harold C. Kelly. Definite, outright, practical in- 
fractions on watch making, repairs, and adjustment 

$2.35 
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SLIDE RULE SIMPLIFIED — By C. O. Harris. > 
How to use a slide rule, without anv of the mv stiff 1 
cation that often surrounds this important tool of the j 
engineer. Excellent illustrations make everything j 
clear $3.60 including a slide rule, for book alone 

$2.60 

HOW TO SOLVE IT — By G. Polya. The text 
deals with ttae general method of solving problems 
It wall be of value lo teachers but will also find 
wide use by those who have to solve problems 
requiring scientific reasoning $2.60 

MACHINERY’S HANDBOOK — 12th Edition. 
“Bible of the mechanical industrv ” 1815 uages 

of latest standards, data and information required 
daily m shop and drafting room $6.10 

MACHINE TOOL GUIDE — By Tom C. Plum- 
rtdge, Roy W. Boyd, Jr., and James McKinney, 

Jr. A convenient compilation of data on ail types 
of machine tools, assembled m organized form for 
tool and mechanical engineers, millwrights, and 
tool equipment salesmen $7.70 

ATOMIC ARTILLERY AND THE ATOMIC 
BOMB — — By John Kellock Robertson . standard 
best seller for years, describing electrons, protons, 
positrons, photons, cosmic rays and the manufac- 
ture of artificial radioactivity — now with a chapter 
added on the bomb and the difficulties of it« pro- 
duction $2.60 

PRINCIPLES OF PHYSICS, VOL. Ill — OPTICS 
— By Francis Weston Sears . One of the most mod- 
ern works on physical optu.9 available today At 
college level, it covers the subject with emphasis on 
physical principles rather than practical applications 

$4.10 

ELECTRONIC PHYSICS By Hector , Lem and 

Sconton. A simplified text for those who desire to 
acquire a sound basis for following the advance of 
applied electronics $3.85 

A LABORATORY MANUAL OF PLASTICS AND 
SYNTHETIC RESINS — By G . F. D’Aleho. 

How 7 to prepare many of the well known resins and 
plastics in the laboratory Understanding of the 

text requires a knowledge of organic chemistry. 

$ 2.10 

FUNDAMENTALS OF OPTICAL ENGINEERING 
By Donald H. Jacobs . This new work starts 
out at the very beginning, is mainly non-mathe 
matical, and is probably the best suited of all 

existing books as an introduction to optical design 
Author is a physicist at Bureau of Standards $5.10 

VI TH THE WATCHMAKER AT THE BENCH — - 
By Donald DeCarle. Simple, practical, straight- 
forward instructions on the repair of timepieces, 
with direct implications to the manufacture and 
repair of delicate instruments of all kinds $3.10 

TRIGONOMETRY FOR HOME STUDY — By 
William L. Schaaf, Ph.D. Extensive and detailed, 
giving explanations as the text progresses, together 
with numerous practical applications of trig, such as 
machine shop problems, surveying, navigation, and 
so on. $1.10 

URANIUM AND ATOMIC POWER — . By Jack 
Dement and H. C. Hake, Somewhat technical treat 
ment of the underlying principles and theories of 
the work Includes a valuable bibliography. $4.10 
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Conducted by K. M. CANAVAN 

(Tne Edi*or will apprecncrte it 
if you Will mention Scientific 
American wnen writing for any 
of the publications listed below ) 

Organization of Technical Research 
in Industry is a 16 -page monograph 
prepared as a result of extensive in- 
vestigation into the requirements of 
research as it applies to industrial or- 
ganizations. Some of the phases cov- 
ered include the set-up of the research 
organization, costs, process develop- 
ment, library and patent work, and so 
on. Industrial Research Institute, Inc.. 
60 East 42nd Street , New York 17, New 
York. — Gratis. 

Dtjrez Casting Resin. This technical 
discussion, in 12 illustrated pages, 
gives complete details on the use of the 
resin. Actual applications are shown 
and described Uses covered include 
masking, dies, plating shields, models, 
jigs, and so on. Durez Plastics and 
Chemicals, Inc., North Tonawanda , New 
York. — Gratis. 

The Invisible Ray is a six-page catalog 
contaimng information and pnees on 
various black light kits, as well as 
lamps, bulbs, and fluorescent and lumi- 
nescent materials A comparative data 
sheet presents details on eight types 
of lamps and their principal uses 
Black Light Products , 450 East Ohio 
Street , Chicago 11, Illinois. — Gratis 

Engineering Services describes the 
facilities offered by an independent 
organization of consultants and outlines 
the advantages that can accrue to in- 
dustrial clients who have no engineer- 
ing departments of their own or who 
have need for specialized advice and 
services Foster D. Snell , Inc., 305 
Washington Street, Brooklyn 1, New 
York. — Gratis 

Operating A Small Business This 
four-page bulletin is essentially a 
bibliography which will serve as a 
guide to literature on all phases of the 
subject. The articles and books to which 
reference is made are described briefly 
but clearly Business Information Bu- 
reau, Cleveland Public Library, Cleve- 
land 14, Ohio — Ten cents. 

Forming Articles from Extruded 
Tenite Sheeting is a 12-page bqoklet 
describing and illustrating the nine 
principle operations in the fabrication 
of sheet plastics articles and the equip- 
ment which may be used for the work 
Part of the discussion involves methods 
of laminating and heat sealing. Ten- 
nessee Eastman Corporation, Kingsport. 
T ennessee. — Gratis. 

YOU AND THE RETURNING VETERAN. This 
40-page illustrated booklet, printed 
as a guide for foremen, discusses the 
important phases of industrial readjust- 
ment from the standpoint of the vet- 
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Heavy 3-iN-ONE 

Refngemtors, mixers, motors, 
power tools Sawn 
mowers, jroners 


Light 3-iN-ONE 

Sweepers, sewing machines, 
hinges, guns, locks, 
metal drawers 



Far over SO years 
America’s accepted . — ^ 
household oil ! 1 




THE HENRY SYSTEM 
Of Finger Print 
Classification 
and 

Identification 

is now in use by most 
of the Police Departments in the 
United States. It is also the system 
which applicants for many Civil 
Service positions must master before 
they can successfully fill all require- 
ments. 

The only book based on the Henry 
System is Frederick Kuhne’s 

“THE FINGER PRINT 
INSTRUCTOR” 

In this 182-page book, written by a 
noted finger print expert who was 
for many years in the Bureau of 
Criminal Investigation, New York 
Police Department, will be found 
complete instructions on every phase 
of the work from taking the prints 
to final identification. Numerous 
photographs and reproductions of 
prints make all details clear. 

Used by many governmental and 
industrial personnel departments 
and by the F.B.I. 

#4.25 postpaid 

Order from SCIENTIFIC AMERICAN 
24 West 40th Street, New York 18, N, Y. 
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eran. It considers the problems from 
both physiological and psychological as- 
pects, and points out how foremen can 
help Allis -Chalmers Manufacturing 
Company , Milwaukee 1 , Wisconsin — 
Giatis. Request this booklet on your 
business letterhead. 

Case Hardening. This four-page bulle- 
tin covers the application of pack, 
liquid, and gas carburizing and the 
ideal types of furnaces for the various 
methods. Included is a table of pot 
recommendations, with pot materials, 
maximum bath temperatures, and type 
and composition of salt baths Request 
Bulletin SC-127. Surface Combustion 
Company , Toledo 1, Ohio. — Gratis. 

Plylock Belt Joint is a four-page 
catalog section describing and illus- 
trating the step-by-step Plylock meth- 
od of making rubber belts endless 
Public Relations Department , The B. 
F Goodrich Company , Akron, Ohio . — 
Gratis. 

Hastelloy Facing for Corrosion Re- 
sistance is a four -page folder out- 
lining a new process for protecting 
chemical -plant and oil -refinery equip- 
ment from corrosion. Data on the grades 
of Hastelloy and the procedures to be 
followed are given. Haynes Stellite 
Company, Kokomo , Indiana — Gratis. 

Wire Strippers, m a smgle sheet, il- 
lustrates and describes a number 
of wire stripping units ranging from 
hand-operated plier types to high- 
speed, motor-driven production units. 
Ideal Commutator Dresser Company , 
1291 Park Avenue, Sycamore, Illinois 
— Gratis. 

Refractories for Industrial Furnaces 
is a four-page bulletin which gives 
details of standard fire resisting tile 
and the methods by which they can be 
applied to different types of furnace 
construction Request Bulletin 845. Chi- 
cago Fire Brick Company, 1419 North 
Elston Avenue , Chicago 22, Illinois — 
Gratis 

Ledex Rotary Solenoids is an eight- 
page illustrated pamphlet which de- 
scribes a powerful and efficient electri- 
cal unit which was developed for mili- 
tary purposes and which has a number 
of possible applications in industrial 
control and power units. George H. Le- 
land, 155 Webster Street, Dayton 2, 
Ohio. — Gratis. 

Toggle Clamps is a four-page bulletin, 
in file-folder form, which illustrates 
and describes a series of self-adjusting 
clamps that are widely adaptable to 
holding all kinds of work in jigs and 
fixtures. Products Engineering Com- 
pany, 9045 Wilshire Boulevard, Beverly 
Hills, California . — Gratis 

Air Motors describes, in eight thor- 
oughly illustrated pages, the range 
of operations involving pulling, pushing, 
or lifting which can be handled by ef- 
ficient and flexible air-operated motors. 
The Bellows Company, 861 East Tall- 
madge Avenue, Akron 10, Ohio . — 
Gratis. 



ALCOHOL 
BURNER 
AMD MED* 
STERILIZER 


A valuable addition to 
your laboratory or home 
work shop equipment 
Consists of high grade alcohol burner lamp m 
attractive hinged metal case with sterilizing tray 
Measures 1% x H'a x 2 5 k inches 0 nn 
Burner may be removed and used 11 ii 

separately Bright nickel finish Satis- I ‘ 
faction guaranteed Send dollar bill § POST 
with name and address Post paid PAID 

m USA. Order today 

STARK'S, Dept. B4 - 509 So. State St., 
Chicago 5, 8 Illinois 



UKE 
ELECT, 




GEARS 

In Stock— Immediate Delivery 

Gears. oneed reducers, sprockets thrust 
bearings flexible couplings pulleys, etc. A 
complete line bb carried i a our Ch ir ae©«tooic* 
Can also q note on spec ml gears of any kited. 
Send us your blue prints and inquiries. 

Write for Catalog No. 2D 

CHICAGO GEAR WORKS 
440 50 N Oakley Ave., Chicago 12, III 


INVENTORS 


NOW IS THE TIME TO 
PATENT YOUR INVENTION 

Manuiacturers ev er> where 
m striving tu keep ahead 
or competition are buying 
up patent rights so that 
they will have new items 
to make and sell Hence, 
the wise thing for you to 
do is also to act at once 
Protect your invention — 
and yourself — by apply- 
ing for a patent now 

GET FREE “PATENT GUIDE 1 

Our free 48 page “Patent Guide” tells 
what details are necessary to apply , 
for a patent , and countless other facts 
you will want to know Mail coupon 
for Free “Patent Guide” and “Record 
of Invention” form today. 


CLARENCE A. OBRIEN 
& HARVEY B. JACOBSON 


Registered Patent Attorneys 
B5-E Adams Bldg , Washington 4, D. C. 
Please send your 48-Page “Patent Guide” 
and your “Record of Invention” form 
FREE. This request does not obligate me. 



Name 
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City , . , 
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SAV L 50% 


Our Book Corner 

THE BOOK DEPARTMENT of Scientific American is conducted with the co- 
operation of the Editors, to make available for you a comprehensive book 
service Each month the Editors select and review in these columns new books 
in a wide range of scientific and technical fields. In addition, they are ready 
at all times to advise you regarding the best available books on any subject. 
You are invited to use this service freely Tell our Book Department what 
kind of books you want, and you will be furnished with the names of available 
books, including prices When inquiring about books, please be specific; 
remember that we can be of the greatest help only when you tell us just what 
you are looking for. Books listed in these columns may be ordered from our 
Book Department. Add 25 cents per book for mailing outside U. $ All re- 
mittances are to be made in U. S. funds. Prices given are subject to change 
without notice 

TO MAKE CERTAIN that books ordered by or for men in the Army, located in 
the United States, or men in the Navy, Marines, or Coast Guard, located any- 
where, will be delivered, insurance fees should be sent with orders, as follows; 
To $5 in value, 30 additional; from $5 to $25, 100; from $25 to $50, 150. 


ON TECHNICAL BOOKS 


Quantises Limited 
Order Now 


Title Author 

Pace 

Original 

NOW 

Scattering of Light and the Raman Effect 
Bfaagavantam $4 75 #2.50 

Hair Dyes 8C Hair Dyeing 

Redgrove 

5.00 

2 50 

Book of Garden Improvements 

Brett 2.50 

1.75 

Chromosomes 

White 

1.50 

1.00 

Chemical Species 

Timmermans 

4 00 

2 00 

Private Generating Plant 
Proton 

2.50 

1.75 

Substitutes 

H. Bennett 

4.00 

2.50 

Tin Solders 

Nightingale 3C 
Hudson 

2.75 

1.50 

White Shoe Dressings 

W. D. John 

1.75 

1 00 

Manual of Endocrine Therapy 

Crnberg 3.25 

2. .00 

Windows SC Window Glazing 
Molloy 

2.50 

1.50 

Tropical Fruits 

Sukh Oval 

2.75 

175 

Welding SC Metal Cutting 
MolJoy 

2.50 

1.75 

Firepumps SC Hydraulics 
Potts 8C Harris 

2.50 

1.25 

Handbook of Mica 

Chowdhury 

6.00 

3. v 00 

Stromberg Injection Carburetor 

Fisher . 2*50 

175 

Glue and Gelatin 

Smith 

3.75 

2,50 

Reinforced Concrete Construction 
Cant ell 3.00 

1 50 


Elementary Mathematics for Engineers 


Fleming 

2.50 

1.50 

Methods & Analysis of Coal 8C Coke 



1.50 

1.00 

Aviation Instrument Manual 

5.00 

3.00 

Modem Oil Engine Practice 



E. Molloy . 

5.00 

3.00 


Aircrew’s Book of Practical Mathematics 


Robinson and 


Allan 

1.50 

1.00 

Heat Treatment of Metals 
Winning . . 

1.50 

tm 

Creatine 8C Creatinine Metabolism 
Beard 4.00 

2.50 

Insect Pests 

Harvey 

4.25 

2.50 

Adhesives 

Braude 

3.00 

2.00 

Fruit Pectins 

Hinton 

1.75 

1,00 

Cellulose Chemistry 

Plunguian 

2.25 

1.75 

Drug SC Specialty Formulas 
Belanger 

6.00 

4.00 

Engineers Manual 

rarmrn , 

2.50 

175 


I To above price# add 10 cents domestic postage 
for each book* For foreign postage add 35 cents 
for each book.) 

{ AH prices subject to change without notice.) 


SCIENTIFIC AMEHICAN 

24 West 40th St New York 18, N. Y. 


YOU AND THE UNIVERSE 
By John J. O'Neill 

B ringing to his text the fluency of a 
seasoned newspaper science writer, 
the author has attempted to stride in 
seven league boots through the whole 
range of science from anthropology to 
zoology And he has done a credible 
job of it and of bringing home to the 
casual reader the linkage between 
human life and the still unfolding 
panorama of science. Much of the text 
is speculation — speculation with which 
not every reader will agree — but specu- 
lation based upon sound science (329 
pages, 6 by 9 inches, unillustrated, ex- 
ceptionally well indexed ) — $3.60 post- 
paid . — A PJP 

DATA BOOK FOR CIVIL ENGI- 
NEERS— DESIGN 
By Elwyn E. Seelye 

A data book for civil engmeers and 
for all who supervise, teach, or 
study construction work. This is the 
first volume of a three volume series. 
It is printed to look like an engineer’s 
personal note book, with nearly every 
page in large type which looks like 
hand lettering, hundreds of clear draw- 
ings, some pages and sections of pages 
in more ordinary type so they look as 
if the engineer had pasted them in and 
then added his own hand lettered notes. 
The engineer will find these pages 
familiar, succinct, and highly useful. 
(426 pages, 10 by 12 inches, well illus- 
trated and indexed.) — $7.60 postpaid. 
— EJL.C. 

101 WAYS TO BE YOUR 
OWN BOSS 
By Michael Gore 

M ow to go into business, such as auto 
repair, diaper laundry, gift shop, 
chicken raising, book store, precision 
casting, fill in g station, scrap and waste, 
metal working shop, photography, and 
numerous others, all on less than 
$5,000. Such books often falling in the 
pipe-dream category, it is pleasant to 
i note this author, an advertising execu- 


tive, constantly warning readers about 
pitfalls and sticking to reality, as well 
as handing out optimism and how-to- 
get-gomg instructions. (128 pages, 8% 
by 11, unillustrated, paper cover.) — 
$1 10 postpaid — A.GJ. 

PLASTICS MOLD 
ENGINEERING 

By i. H. DuBois and W. 1. Pnhble 

E ngineers and designers who are con- 
sidering the use of plastics will find 
here complete details of the various 
methods of producing plastics molds 
and of the equipment used with them. 
One chapter is devoted to the overall 
subject of plastics molding; another to 
plastics product designing, and a third 
to types of molds -Other chapters deal 
with tool-making equipment, materials 
for mold making, and special fixtures 
Compression, transfer, and injection 
molds are treated specifically as is also 
cold-mold and extrusion die design 
An appendix gives valuable data in 
tabular form on many of the factors 
involved in this work. (494 pages, 6 
by SVa inches, lavishly illustrated with 
special photographs and remarkably 
well-executed drawings ) — $7.10 post- 
paid. — A.P P. 

SCIENCE AND THE 
PLANNED STATE 
By John R. Baker 

T he political implications of science 
have become so great and so obvious 
that there is grave danger from the 
converse reaction — the effects of poli- 
tics on science. The vogue for political 
planning of our scientific future re- 
ceived tremendous impetus from the 
impact of the atomic bomb and is now 
one of the leading political movements 
in the United States. Professor Baker 
has written this interesting essay on 
the inter-relations of science and poli- 
tics from the point of view of the pre- 
atomic age and of English Oxford. Thus 
he escapes some of the hysteria char- 
acterizing American reactions to the 
same general subject during recent 
months. This enhances the value of his 
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LEWISES & PRISMS 

500,000 OF THEM!! 

Buy them for a fraction of their original cost 
U s fc ARMY and NAVY surplus lenses and prisms 
Right Angle Prism 40 m/m sq face ea. #1 75 
Periscope eye piece set 1" Dia. ea. 1.50 

Achromatic Binocular Objective 53 m/m 
£>ia. 174 m/m F.L. coated and cemented. 

Perfect ea. 3.75 

5 Power Tank Telescope (M71) Brand 
New Coated Optics, Completely As- 
sembled, Value #345.00. Perfect ea. 22 50 
Wide Angle Eyepiece — — All coated optics, 
mounted m a focussing cell, 2" clear 
aperature, 1V>" F L., achromatic lenses. 

Value #125.00. Perfect ea. 9 50 

Complete Set of Optics from Periscope Rifle 
Sight, Value #24 00 ea. 2 25 

Metal Parts to make a complete 5X Tank 
Artillery Scope. Diagram included. 7 50 

5 LBS. OPTICAL GLASS Lens Sc Prism 
blanks Index and dispersion marked on 
each piece. 4.75 

Send 3 cent stamp for list. 

A. JAEGERS 

BOX 84A SO. OZONE PARK 20, N. Y 


For Scientific and Technical Books 
Try our Book Department 
SCIENTIFIC AMERICAN 


CHANITE SELF-WELDING FLUX 
REPAIRS all ELECTRIC HEATING ELEMENTS 
So simple anyone can make repairs in your 
broken or burnt-out electrical appliances — — 
irons, toasters, stoves & etc Guaranteed 
nothing like it From our mines to your 
appliances. #1.00 per package #7.50 per 
doz Stick form 25 #2 00 per doz. 

CHANITE SALES COMPANY 
914 South Main Fort Worth 4, Texas 


ASTRONOMICAL 

TELESCOPES 

& SUPPLIES 

Telescopes Kits Drives 

Mounts Eye Pieces Tripods 

Castings Finders Figuring 

Tubes Achromats Panchromzmg 

MIRRORS MADE TO ORDER 
Telescopes 8C Observatories Overhauled 

*** Quality our motto *** 

PROFESSIONAL SERVICE AVAILABLE 
Write for Catalogue and Price List 

ASTRO TELESCOPE COMPART 

P. O Box 1365 - Glendale 5, Calif. 
George Carroll — 724 E. Elk, GlendoSe 5. 


ASTRONOMICAL 

OBJECTIVES 

AND 

MIRRORS 

Send for free list 

MAYFLOOR PRODUCTS CORP. 

KATONAH, N. Y. 


THE BINARY SLIDE RULE 

equals a 20 Inch 
Straight Slide Rule in 
precision Has C, Cl, 
A, K, Log. LL1, LL2, 
LL3, LL4. Binary, Add 
and Subtract Scales. 
Gives Trig Functions 
from 0 to 90 degrees 
and reads to 1 Minute 
The Engine - divided 
Scales are on white 
enameled metal Per- 
manently accurate Dia. 
8W* Large figures and 
graduations eliminate 
eyestrain. Exceptional value and utility. Price, 
with Case and Instructions, $5 80 Circulars free 
tour money back if you are not entirely satisfied 

Gilson Slide Rule Co., Stuart, Fla. 

Slide Rule Makers since 19X5 


treatment of these important matters 
and gives the reader a background for 
thinking ahead. The author's vigorous- 
ly presented view is that science does 
better with less planning, which is less 
often advanced in this day of the ex- 
panding state than its converse. (120 
pages, 5 by IVz inches ) — $1.85 postpaid. 
— D H.K 

WHY HAS AMERICA NO 
RIGID AIRSHIPS? 

By P. W. Litchfield and Hugh Alien 

I t is a popular conception that the 
rigid airship has disappeared from 
the aerial scene. This conception, in 
spite of the checkered career of the 
rigid airship, may be completely wrong. 
This well-written book, with its fine 
historical record of airship achieve- 
ments, its solid analysis, and its reason- 
able plea for the economic possibilities 
of a 10,000,000 cubic foot liner, gives 
convincing arguments for a recon- 
sideration of the case. The excellent 
style of the book is backed by fas- 
cinating illustrations. (143 pages, 6 by 
9 mches.) — $1 60 postpaid. — A.K. 

AMERICA: THE BACKGROUND 
OF COLUMBUS 

By Jennings C. Wise 

A n intriguing, stimulating, and com- 
pletely different approach to the 
history of the American continent. 
Starting afresh, this book presents a 
tremendous mass of data, apparently 
indicating a much closer relationship 
between the peoples of ancient times 
than is generally assumed in the con- 
ventional “isolated community” his- 
tones of man. Remarkable word-root 
usages as tools to illustrate these rela- 
tionships, and gnomomc projections of 
past and present land masses — with 
surprising evidence on the geographical 
knowledge of primitive peoples — are 
used throughout as a means of present- 
ing the theme. This book must be 
approached with an open mind and 
with time to give consideration to the 
information presented. Recommended 
for those who find reading of unusual 
subject matter broadening and en- 
joyable. (341 pages, 6 V 2 by 9% mches, 
7 maps [2 fold- ins], 2 charts, 6 half- 
tones, mdex.) — $5.10 postpaid. — EJF.L. 

THE PSYCHOLOGY OP SEEING 
By Herman F. Brandt 

T he author rigged up a special mo- 
tion picture camera by which he 
could record and study the eye move- 
ments of persons who were observing, 
studying, reading, and comparing 
printed pages, pictures, and diagrams. 
From the data collected he has built 
a book which should be owned, read, 
and re-read by every managing editor, 
advertising man, artist, safety engineer, 
product designer, photographer, typog- 
rapher, teacher, and everyone else 
whose living depends upon the uses 
which people make of their eyes. Every 
reader will find startling contradictions 
of some of his pet ideas about format 
as well as scientific confirmation of 



ASTRONOMICAL 
OBJECTIVES, OCULARS 
PRISMS, FLATS 

Instruments Designed 
to Your Specifications 

☆ 

Write for 
Descriptions and 
Price List 

☆ 

BRANDON SCIENTIFIC 
DEVELOPMENT 

A New Yoik Corporation 

P. O. Box 85 Malverne, New York 


OPTICAL SPECIALTIES 
Spectroscopes, Optical parts — 
instruments. 

Aluminizing of mirrors. 
CATALOG ON REQUEST 

Laboratory Specialties? Inc. 

144 South Wabash Street 
WABASH, INDIANA 


TELESCOPE OBJECTIVE BLANKS 
READY FOB IMMEDIATE DELIVERY 

CROWN INDEX 15170 V-64 5 
FLINT INDEX 16170 V-36 6 
Guaranteed Precision Annealed 
Optica! Glass 


2W' DIAMETER PER PAIR . . 
2 %" DIAMETER PER PAIR . . 
31/4" DIAMETER PER PAIR . 
33/4" DIAMETER PER PAIR 
41/4" DIAMETER PER PAIR . 
4%" DIAMETER PER PAIR . 


$5 00 
7,00 
800 
11.00 
17 50 
25 00 


MAYFLOOR PRODUCTS CORP. 

KATONAH, N. Y. 




xtaM pnsmm mps Mi g&wm*, jwm 

vention Delays are dangerous Get mm 
FREE book. “Protect. Finance and Sell 
Your Invention,*’ and “Invention Record" 
form Preliminary information free Rea- 
sonable fees Conscientious counsel Easy 
payment plan Learn how to protect and 
sell your invention Write us today. 

McMORROW, BERMAN & DAVIDSON 

Registered Patent Attorneys 
175-F Atlantic Building, Washington 4, D € 


P flPDA ^ 15/16" Oval Pace 

Manufactured by world- 
08 CRAC famous opticians for use m 
Army & Navy 7x50 bi- 
noculars. ^ Rejected for slightly chipped edges 
Outstanding Bargain’ 

Prisms 30^ ea. — 4 for $1 00 postpaid. 

OCULAR RETICLE, m.crometcr d.sc 

for eyepiece. Suitable for microscopes, tele- 
scopes, surveying, sighting, and other optical 
measuring instruments; also for counting, 
measuring and locating as with cross-hair. 
Very accurately ruled Rests on diaphragm, 
ruling can be seen m the field of view super- 
imposed on image Diameter, ,829" Baryta 
light flint glass, refractive index 1 58 Cross- 
hair and numbered net rulings Our price 
only $1,00 each Worth many times more 
Quantity strictly limited 

No C O. D — - Remit with order. 

HARRY ROSS 

Scientific and Laboratory Apparatus 
70 W. Broadway, N. Y 7, N. Y 
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IN STOCK AGAIN! 

Kellner Eyepiece M-l 

With high eyepomt. Completely assembled. 
Ready to use in telescopes, binoculars, 
microscopes, finders, spotting ’scopes or 
^herevex a very superior wide field ocular 
of fine definition and great light gather- 
ing qualities is required. Both eye and 
field lenses are achromatic and fiuond® 

coated E F L 0.785" (12 5 %}. 

O D. ys", 85 00 
With crosshair 86 00. 

Bushing to fit 1 : 4" tube $3 00 extra. 

Bushing to fit your tube 84.00 eaftrtu 


KELLNER EYEPIECES 


Fide Field Kellner Ortkoscopic; 2%" 
dear aperture „ 4 7 &" E.F L. (2.2s). 
Mounted 3*}s" 0 D. Complete $15.00. 


Both achromatic eye and field lenses are 
ruliy fluoride coated Pupillary distance 
o’-'i" from eye lens Exit pupil diam- 
eter, affords great eye relief LENSES 
ONLY for above, without mount, $13 00 . 


ACHROMATIC WIDE-ANGLE 
FOUR ELEMENT 
TELESCOPE OBJECTIVE 



5 inch effective focal length. 

Outside diameter front 1-9716", 
hack 1-5/16". 

Consists of 

1) Achromatic plano-convex Sens 
W' diameter, 3VV' F L Out- 
side surfaces fluoride coated 

2) Achromatic negative lens in 
aluminum mount; 1-1/16" 
diameter; —12" F L. Outside 
surfaces fluoride coated. 

3) Metal mounting (aluminum- 
magnesium allay). 


Offers innumerable uses: Excellent wide- 
angle telephoto lens; superb enlarger and 
slide projector lens, covers 2 x A n x 23d " 
plate; wide-angle telescope objective for 
small finders; for Schmidt cameras; col- 
limator, and macro-photo lens. Many 
other uses will suggest themselves. Works 
well with our focusing eyepieces A gem 
of beautiful optica! workmanship. 


SPECIAL ITEMS 

Doie ( inverting ) prism, 3 " long, face 
11/16" sq . Boro - Silicate Crokon , 
1JU7 ref ractne index. $1 00 ea. 



Include Postage — Remit with order. 


Catalog of Lenses, Prisms, etc IOC 


HARRY ROSS 

Microscopes 

Scientific and Laboratory Apparatus 
70 WEST BROADWAY, N. Y. 7, N. Y. 


what he has learned by observation 
The book can cause so many improve- 
ments in current practices that it is 
capable of repaying its cost in the first 
30 minutes of its study. (240 pages, 
814 by 5^2 inches, at least 100 pictures, 
charts, and tables.) — $3.85 postpaid. — 
EL.C. 

ELECTRONS IN ACTION 

By James Sfokiey 

B eginning with an account of elec- 
trons themselves and what science 
conceives them to be, the author goes 
on through a chatty discussion of how 
these electrons are put to work. This is 
not a textbook m any sense of the word 
but is clearly written, noil-technical, 
and gives a soundly practical view of 
what electronics is doing today and of 
the marvels which it may accomplish 
m the future (320 pages, 6 by 8 V 2 
inches, 22 excellent photographic re- 
productions and 55 drawings ) — $3.10 
postpaid. — AJ3JP. 

HYDRODYNAMICS 

By Sir Horace Lamb 

W ith a running jump of two highly 
technical paragraphs, this book 
dives directly into calculus and stays 
there for more than 700 pages, coming 
up only once in awhile for a quick 
gulp of fresh air. It is a book for the 
scientist and for the engineer who wish 
to start with the basic theories of the 
laws of fluids and work upward into 
practical applications; a layman could 
use it only as a door stop. Theories and 
formulas, hundreds of them, are all 
here for the man who needs them; the 
book can save him thousands of hours 
of tedious research into scattered 
sources. This is the sixth revised edi- 
tion of the book “ A Treatise On The 
Mathematical Theory Of The Motion 
Of Fluids” originally published in 1879. 
(738 pages, 9 by 6 % inches, unillus- 
trated, two thorough indexes.) — $5 05 
postpaid — EJL.C 

RADAR: WHAT RADAR IS 
AND HOW IT WORKS 
By O rrin E. Dunlap, Jr. 

S imple, easy-to-understand details of 
the most publicized phase of war- 
time radio developments are here given 
m an easy flowing style, completely 
free from technicalities and mathe- 
matics. Despite the over- simplification 
of the text, the story is a gripping 
one; it may well be read as an exciting 
piece of fiction, yet is fundamentally 
accurate in detail. (208 pages, 5^2 by 
8 mches, well illustrated .) — $2 60 post- 
paid.— AJLP. 

WOODWORKING FOR 
EVERYBODY 

By Shea and Wenger 

C raftsmanlike handling of a well se- 
lected and logically arranged 
group of topics makes this book useful 
and interesting reading for both ex- 
perienced and inexperienced wood- 
workers. Clearly not intended for the 


professional cabinet maker or carpenter, 
the bulk of the material is well-suited 
to square off the thinking of a person 
who wishes to set up a home shop; 
it is also ideal for a manual training 
text book Starting with a discussion 
of wood, its sources and by-products, 
the succeedmg seven sections treat, m 
order Shop Equipment, Processes, 
Joinery, Woodworkmg Machinery, 
Tool Sharpening, Wood Finishing, and 
Safety, plus 46 worthwhile workshop 
projects Profusely illustrated with ex- 
cellent line drawings and half-tones, 
this book is a genuine tool, worthy of 
the finest workshop. (187 pages, 9 by 
11 mches, fine paper ) — $2 85 postpaid 
— E.F.L 

ASTRONOMY, VOLUME I— 

THE SOLAR SYSTEM 

By Russell, Dugan and Stewart 

A fter 19 years, the first volume of this 
two-volume standard textbook- 
still the most complete astronomy in 
the English language — has been revised 
as extensively as tested and accepted 
advances m its portion of the science 
justify Page-by-page comparison of 
the 1926 and 1945 editions — dealing with 
the solar system alone and not the 
stars — indicates changes of perhaps 
5 percent, those likely to come m later 
revision of the volume on the stars 
will no doubt be much heavier. (470 
text pages, appendix, 5 3 A by 8% inches, 
183 illustrations) — $3.10 postpaid — 

A.G.I 

ELEMENTARY STATISTICS 
By Hyman Levy, M.A., D.Sc., F.R.S.E. 
and 

E. E. Preidel, M.Sc., A.R.C.S., D.l.C. 

I n spite of the imposing lists of letters 
that follow their names, the authors 
have created a readable and under- 
standable book — a book intended to 
be used rather than merely to be 
studied. Their chapter on “Elementary 
Ideas in Probability” alone can pay 
big dividends to many a business man 
who has been thinking glibly m terms 
of “averages ” (184 pages, 8 by 5 inches, 
unillustrated.) — $2 35 postpaid. — E.L.C. 

ROCKS AND RIVERS OF 
AMERICA 
By Ellis W. Shuler 

I t is doubtful whether a tenth of the 
people, even among those of scien- 
tific inclination, realize how much an 
elementary knowledge of geology can 
add to one’s yield of scientific sidelights 
when one is afield. Earth features, not 
all of them spectacular but as often 
commonplace and unnoticeable, then 
tell their own story, thus enlarging 
one’s comprehension of the world he is 
m. In this book for the layman a pro- 
fessional geologist renounces the two- 
doll ar words that make geology a bore 
to non- geologists and explains water- 
falls and canyons, caves and mountains, 
and many other earth features in every- 
day plain talk. (300 pages, 6 by 9 
inches, 105 illustrations.) — $4.10 post- 
paid. — A.G.I. 
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Telescoptics 

A Monthly Department for the Amateur Telescope Maker 
Conducted by ALBERT G. INGALLS 

Editor of the Scientific American books /# Amateur Telescope Making 0 
and "Amateur Telescope Making— Advanced" 


f n the following article Patrick A. 
I Driscoll, Lima, N Y., who went 
from “AT.M” to a job as experimental 
lens maker in the Eastman Hawk-Eye 
Works in Rochester, tells how to fur- 
nish your wife with grounds for divorce 
for cruelty by casting metal lens or 
mirror grinding tools in the home 
kitchen, using the lost wax process. 

In this you model in wax what you 
want to mold in metal, then cast in 
plaster a negative of that model, finally 
melting out the wax and pouring the 
space full of molten metal. 

As was told m Scientific American, 
December 1943 and December 1945, in 
two three-page articles (which do not, 
however throw practical light on mak- 
ing metal tools for amateur glass push- 
ers, though they are of incidental or 
background information interest) this 
ancient method which was once em- 
ployed chiefly for accurate manufac- 
ture of small metal jewelry and dental 
parts is also being used today on a large 
scale for making precision castings in 
industry, where it rates high. Driscoll 
writes 

Into the life of every amateur opti- 
cian there looms, at some time or other, 
the specter of the iron grinding tool 
Requiring a lathe and attachments to 
cut its convex or concave radii, the 
iron grinder becomes a thing of com- 
plex machining to the average base- 
ment glass addict. 

As a fellow “TN,” suffering from lack 
of machine shop facilities, I wish to 
present an alternative solution to the 
production of the iron grinder This 
requires a job of casting. The method 
is not claimed as new by the writer, 
but its application toward solving the 
amateur telescope maker's difficulties 
is original. We shall cast our grinders 
in zinc, and the process used is termed 
the “Lost Wax Method.” 

The low melting point of zinc (715° 
F.) does not call for a high-tempera- 
ture furnace. The gas stove of ye long- 
suffering wife will suit the purpose ad- 
mirably. The following materials and 
tools will be necessary. 

Plaster of Paris 
Paraffin 

Large tin can 
Scrap zmc 

Rotating spindle (temporary) 

Glass gage of the desired radius. 

We shall assume that a grinder is 
needed for a 6" (152 mm) mirror. The 
grinder should be 5/4 of the mirror 
diameter or 71 / 2 " (190 mm), but if 
the worker prefers the equal-diameter 
mirror and grinder, let him proceed 
on that basis. [The philosophy of the 
o/4 grinder was explained by Driscoll 
in the October, 1945, number. — Ed .] 


The glass gage should be made from 
thin glass and as close to radius as pos- 
sible. 

To begin, the paraffin should be 
melted in a container about Yi" larger 
than the grinder diameter desired. After 
it cools, apply heat around the outside 
of the can until the block drops out. 
The aim now is to shape this paraffin 
block into an exact model of the grinder 
we are to cast. 

At this stage, we must have a rotat- 
ing vertical spindle. This can be a 
temporary setup and does not have to 
be elaborate or complicated. The spindle 
speed should not be much over 100 
r.p jn — slower if possible. Here the 
amateur who possesses a polishing 
machine can leer with satisfaction. The 
spindle should have a flat, horizontal 
metal surface attached and on this we 
place our wax disk. We warm the 
spmdle table, center the disk and allow 



Drawing by E F Lindsley after the author 
Molding 0 tool by the lost wax process 


it to cool. Now with a sharp knife 
we scrape, not cut, the disk roughly 
to curve and check the radius with the 
gage. When the disk is close to the 
gage curvature, we abandon the knife 
scraper and to finish the disk to curve 
we use the gage itself as a scraper. 
With the spindle rotating, we hold the 
gage to the surface of the disk and 
shave off all irregularities. 

We have now produced a grinder, 
modeled in wax to exact curvature — 
in other words, a pattern. 

Now our large tin can comes into ac- 
tion. It must be at least 2" larger in 
diameter than our pattern The pattern 
is mounted on a wax pedestal, two 
%" wax rods are attached, and the 
whole is placed on the bottom of the 
can. See the illustration The can bot- 
tom is then heated locally to adhere the 
wax to the metal and prevent shifting 
of the pattern. To forestall tipping, be 
sure that the pedestal and rods are of 
equal length. The next step will be 
making the plaster mold. Mix ordinary 
plaster of Paris thoroughly to a con- 
sistency that will just allow it to run 
slowly out of the mixing pan. It must 
not be putty-like. It must not be 
watery. Mixing and pouring must be 
completed m one minute. Time and 
plaster wait for no man. 


Pour this mixture into and around 
the wax pattern until every nook and 
cranny is full and the pattern is cov- 
ered with plaster to a depth of at least 
1 Yz” Allow the plaster to set for 48 
hours m a warm room Do not try to 
hurry setting by using excessive heat 
at this stage. 

With the mold firmly set we can now 
invert it and remove the bottom of 
the can with one of the new-fangled 
smooth-cutting can openers The mold 
is now placed, pedestal end down, in a 
large pan. The mold must be placed 
on three blocks to keep it at least 2" 
up from the bottom of the pan. Be 
sure that none of the blocks covers 
the pedestal or the ends of the wax rod 
Place the whole setup m the kitchen 
oven and bake it at 350 °F until all 
the wax has melted and run out. Con- 
tinue to bake it until certain that all 
moisture has been driven out of the 
plaster. As a test, hold a cold metal 
surface to the hole in the plaster If 
moisture collects on the metal, continue 
to bake until dry. Remove from the 
oven and allow to cool to room tem- 
perature. 

We now have evolved a plaster of 
Paris mold havmg a pouring spout and 
two vent holes to relieve trapped air in 
casting 

Zmc is recommended as a casting 
metal because of its low melting point 
and its advantage over lead in point of 
hardness, but the home optician may 
substitute lead if he desires The dif- 
ference in price will be negligible 
Lead will have the drawback of retain- 
ing particles of emery or Carbo in 
rough grinding that may cause trouble 
in the fine grinding. To the amateur 
who has access to large quantities of 
lead, we say use it, making a new mold 
and casting a grinder for each size 
of emery Here again, as was stated 
here last October m an article on the 
hand -lever type of machine, may I 
mention that, by machine, 180, 500, and 
1200 emery are all the sizes required to 
produce a perfect surface for polishing 
Finer sizes will tend to scratch when 
used with a metal polisher. 

Place the plaster mold in the oven 
and heat slowly until it is fairly warm 
(200°F) . 

To ascertain the amount of zmc 
needed, weigh the paraffin model and 
multiply by 12 or 13. 

Melt the zinc on a gas flame and skim 
off impurities. 

With the warm mold resting firmly, 
pour the molten zinc deliberately, but 
do not stop until the mold is full and 
zinc is expelled through the vent holes 
Allow to cool naturally, until cold. 

Cut the rest of the tm can away 
from the plaster and then attack care- 
fully with a hammer. Out of the cocoon 
will emerge a perfect metal grinder 
having a pedestal and two rods at- 
tached. Saw these off and the fiat back 
can then be drilled and tapped for 
any type of plate or driving stud the 
worker may decide on. 

I have purposely outlined the pro- 
duction of a flat-backed grinder to 
simplify the job of casting. The amateur 
with a flair for complications can cast 
this grinder with its spindle-fitting at- 
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COMPLETE HIGH GRADE KITS 
1 OUR SPECIALTY 

1 Each kit has two glass discs 

m S k (correct thickness) tempered 

pitch, 8 assorted abrasives 
including rouge (fewer may 
% B stot give perfect optical sur- 

3B£ face), instructions, FREE 

m HBl: ALUMINIZED DIAGO- 

NAL, etc. 


4" Kit 
6" Kit 
8" Kit 
10" Kit 


(Pyrex, #4.00) 
(Pyrex, 5.50) 
(Pyrex, 8 00) 
(Pyrex, 15 00) 
(Pyrex, 25.00) 


12" Kit 15.00 (Pyrex, 25.00) 

PRISMS VA" $3.75, 2" $7.50 

Pyrex speculums made to order. Your mirror 
tested free. We do polishing and parabolizing. 

ALUMINIZING 

A harder and brighter aluminum casting that is 
uniform and produces a lasting and superior re- 
flecting surface. Guaranteed not to peel or blister. 

6" . . $2 50 

8" . $3 50 

10" $5 00 

Mirrors for Cameras, Range Finders 
and other optical instruments. 

Write for FREE ILLUSTRATED CATALOGUE 

THE PRECISION OPTICAL 00. 

1001 East 163rd Street, N. Y. 59, N. Y. 


REFLECTING TELESCOPE KITS 
OUR SPECIALTY 

PARABOLIC PYREX MIRRORS Made to Order, 
correctly figured, polished, and paiabolized. Precise 
workmanship guaranteed Prices on request. 

WE DO FOLISHING, PARABOLIZING, AND 
ALUMINIZING 

Send for FREE ILLUSTRATED CATALOGUE 

M. CHALFIM OPTICAL COMPANY 
G. P. O. Box 207, New York, N« Y. 


ALUMINIZING 

SURFACE HARDENED COATINGS 

Get The Best 


— #2.50 

14" 

— #14.00 

— 3.50 

16" 

— 18.00 

— 5.00 

18" 

— 21.00 

— 8.00 

20" 

— 24.00 


24" — #30.00 

LEROY II. E. CLAUSING 

5507-5509 Lincoln Ave. Chicago 25, III. 


TELESCOPE 1 


MAKERS 


Quality materials of the RIGHT kind. 

6" Kit — Glass, abrasives, pitch, rouge and 

instructions . . $5 00 

LENS GRINDERS, pitch, abrasives .... $5 00 
HOBBYGRAFS— INFORMATION— INSPECTION 
We offer you the benefit of our 26 years of 
experience at this hobby. Free price list, 

John M. Pierce, 11 Harvard St., Springfield, Vt. 


TECESCOPm 

A Popular Illustrated 
Astronomical Monthly — 

For amateur ^ astronomers — - new star 
charts, Gleanings for telescope makers, 
page for observers, and celestial photos. 
Star charts for N. and S. Hemispheres, 
#2.50 a year, domestic; #3.00 m Canada 
and Pan-American Union; #3.50 foreign. 
Single copy, 25 cents. Sample on request* 

SKY PUBLISHING CORPORATION 

Harvard Observatory, Cambridge 38, Mass. 


tachment in one piece, if so inclined 
Having turned my own kitchen into 
a foundry* at one time or other, and 
knowing the reaction of the better 
half, may I wish you luck. 

T he manuscript of the above was sent 
to Dr. D. Everett Taylor, Williman- 
tic, Conn., with an invitation to com- 
ment upon it. He replied: “This casting 
method — wax — is, as you probably 
know, the fundamental of the precise 
process in making dental inlays. Either 
Ransom and Ransome (Toledo, Ohio) 
or Kerr Dental Manufacturing Co. 
(6081 Twelfth St , Detroit, Mich ) dental 
inlay investing compound would be 
even more accurate than plaster of 
Paris, causing less distortion from ex- 
pansion or contraction and remaining 
unchanged in high temperatures (2000° 
F), and the cost would not be pro- 
hibitive If plaster of Paris is used, the 
addition of 30 to 50 percent sand would 
improve the mix.” 

He further offers as a substitute for 
zinc, lead 1 tin 1. bismuth 1, having* 
a melting point 250 °F, where that of 
zinc is above 700 °F; contractibility, 

0 00066 where zinc’s is 0 01366; hard- 
ness, 0.042 where that of zinc is 0.018; 
brittleness, 7, zinc, 5. “This combina- 
tion,” he adds, “is attractive; with it 
the melting point is greatly reduced, 
the contraction is reduced to about one 
twentieth, and the hardness is more 
than doubled The brittleness is in- 
creased somewhat, but, as I see it, the 
added brittleness is desirable rather 
than the reverse.” 

O ne amateur to whom Driscoll’s ar- 
ticle was shown asked, “Isn’t this a 
lot of work to make a tool?” Looked 
at m the light of work alone, it is. 
Telescope makers, being philosophers, 
don’t look at things in quite that light. 
You might say, “I’ve always wanted 
to play with that old lost wax process 
and making a tool provides a good ex- 
cuse, with the tool itself thrown in free.” 
As Haviland says in “A.T.M.A ”, what 
is a hobby if not to murder time — every 
moment of which is enjoyable. 

U rgently, readers of this magazine 
often prod its book sales depart- 
ment to obtain for them second-hand 
copies of two famous old books that 
are out of print — Webb’s classic 
“Celestial Objects for Common Tele- 
scopes,” which went through seven 
editions after the first in 1859 (the sev- 
enth dates 1898-99), also Bams’ “1001 
Celestial Wonders,” published 1927 and 
1929 and patterned on Webb. It is prob- 
able that these requests come from 
readers who have only heard of their 
fame, since they are listed m numerous 
other books, but who have had no op- 
portunity to inspect them. 

Today the nearest substitute for 
Webb or Barns is “Norton’s Star Atlas.” 
Told this, readers ask “How near?”, 
and think, “Wish I could see all three 
side by side and decide for myself.” 

Your scribe, one of whose many vices 
is a habit of haunting New York’s 
numerous second-hand bookstores, has 
come across Webb but once, Bams 
never. Recently a fifth edition of Webb, 


brought up to 1900, was picked up. 
With it, Bams, and Norton spread out 
side by side it is thus possible to give 
the reader a comparison of these three. 
This particular three are singled out 
from other books about the stars for 
one specific feature, their main feature 
—they contain extensive lists of show 
objects for users of 2" to 6" and larger 
telescopes equipped with setting circles; 
lists prepared to facilitate systematic 
survey of these sights such as double 
stars, variables, nebulae, and clusters 
It is true, the Ephemeris contains 
star lists with coordinates but not ar- 
ranged as described and not nearly so 
useful to the amateur 

Webb’s book “has done more to in- 
troduce the possessors of telescopes to 
the remarkable objects in the heavens 
and to create observers than any book 
ever written” This was said in the 
Monthly Notices of the Royal Astro- 
nomical Society in 1886 when Webb 
died. It is still true in 1946. 

All three books being similar, what 
are the differences? Not much in pres- 
entation. Typical examples— same ob- 
ject, sigma Cassiopeiae: 

Norton* RA. 23, 56 4, 55 29; 5.4, 7.5, 
327°; 3" .1. Grand low power field. 

Barns 235455; D.5 4.— 7.5; sep. 3" 
Teeming with jewels. 

Webb. XXII h 53.9 m; N.55° 12'; 

5 4, 7 5; 323.5; grn.v.bl. wh., tawny. 
Glorious low-powered field. 

Thus, Webb’s descriptions are a little 
more detailed. 

Lesser differences: Norton contains 
star charts, so does Barns, Webb con- 
tains none Norton is large — 9" by 
11 %" — Barns and Webb are pocket 
sized. Norton’s data are for Epoch 
1950, the others earlier. 

The chief difference is quantitative. 
Where Norton lists about 500 show ob- 
jects and Barns about 800, Webb lists 
3177.. Of this excess a large part con- 
sists, however, of doubles, an emphasis 
perhaps reflecting Webb’s preoccupa- 
tion with doubles due to his remark- 
able eyesight. Average observers are 
seldom equally preoccupied with 
doubles. 

Webb therefore is a book to seek 
after the hunting in the available Nor- 
ton has been exhausted, a book for the 
advanced amateur. For such, it is a 
treasure. 

Lowell’s three Mars books, “Mars” 
(1895), “Mars and its Canals” (1896), 
and “Mars as the Abode of Life” (1908) , 
all out of print, are only medium rare 
— in the five-dollar class at second- 
hand. 

“The Splendour of the Heavens” is 
rare — in the thirty-dollar class. Good- 
acre’s “The Moon,” not an old book 
(1931), is rare and in the same cost 
class, at second hand and, even then, 
virtually unobtainable. We know of an 
amateur who has searched far and wide 
for it for several years, advertised for 
it, been ready to give his fortune for it, 
yet without result. Recently, a small 
cache of brand new copies has been 
located where it was hidden away 
and forgotten' during the war and they 
can be had without sacrifice of fortune 
— provided they are still there when we 
transmit your order. 
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Tolerances Worth 
Maintaining 
Are Worth Jo-Block 
Protection 

When you set up dimensional inspec- 
tion tolerances, it's to insure a 
specified class of fit in assembly, or 
to make sure of parts -interchange- 
ability, or for some other good 
reason. The harder it is for an 
inspector to be sure he's staying 
within limits, the more it costs. 

So, why not put a set of Ford Jo- 
Blocks on guard? Make it part of 
somebody's routine to check every 
working gage — whether snap-gage, 
micrometer caliper, dial indicator, 
plug-gage, ring-gage, or any other 
dimensional test device — with genu- 
ine Ford Jo-Blocks at definite, 
frequent intervals. Then, you'll know 
that everybody concerned is “speak- 
ing the same language” of measure- 
ment. The chances are that your 
inspection operations will speed up 
and rejections will be fewer. 

Jo-Blocks are not expensive. They're 
made to three warranted accuracy 
standards — plus or minus .000002", 
.000004" and .000008". Sold through- 
out the Americas as single blocks or 
in varied sets (metric measurement, 
too). Extremely useful accessories 
available to expand and facilitate 
the use of Jo-Blocks. 

FREE—N EW CATALOG 

Write for catalog No. 17, containing illus- 
trated applications of dozens of Jo-Block 
uses. Address: Ford Motor Company, 
Johansson Div„, Dept. 614, Dearborn, Mich. 
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50 Years Ago in . . . 



I Condensed from Issues of June, 1896) 


FLUORESCENT LIGHT — “The Edison fluorescing lamp pro- 
duces light at the rate of 0 3 of a watt per candle power 
When this is compared with 3 watts per candle power loi 
incandescent lamps, and % watt per candle power for arc 
lamps, it will be seen that there must be great economy m 
the fluorescing lamp ” 

RAIL JOINTS — “The great increase which has taken place 
m late years m the weight and strength of steel rails on 
trunk lines has made the problem of providing a strong 
joint a much simpler matter than it was m the days of the 
old fifty pound iron rails. But though the difficulties have 
been lessened, they have not been removed, and any analy- 
sis of the labor expended by a section gang upon a stretch 
of first-class track laid with one hundred pound steel rails 
would show that even here a large propoition of it was de- 
voted to ‘keeping up the joints. 5 ” 

LATHE — “An automatic copying lathe with automatic seiow 
feed has been designed for turning fiom patterns all kinds 
of irregular shapes, such as spokes, neck yokes, singletrees, 
hammer, hatchet, pick and ax handles, shoe lasts, gun stocks, 
and other similar wooden articles. . . The pattern which 
guides the path of the cutter head and governs the shape 
of turning should be an exact duplicate of the shape desired 
to turn, but the size of the article turned may be varied, 
either laiger or smaller, from the same pattern 55 

AUTO RACE — “The Cosmopolitan Horseless Carriage Race 
was run on May 30, the winner being Charles E Duryea, 
of Springfield, Mass There were nearly thirty vehicles en- 
tered for the race, but on the morning of Decoration Day 
only six appeared to compete for the prize Four of these 
belong to the Duryea Motor Company, Springfield, Mass , 
one was the Booth-Crouch carriage and the other was 
the Roger carriage, a French invention The winner cov- 
ered 13 miles in one hour, five minutes, and 42 2/5 seconds 51 

EXTRUSION — “The invention of Mr. Alexander Dick deals 
with all kinds of metallic sections, by forcing metal heated 
to plasticity through a die under hydraulic pressure. . It 
is true the principle of extrusion has been applied to the 
production of continuous lengths of leaden pipe and wire, 
and of leaden rods for the manufacture of small arm pro- 
jectiles; but in the present case the metal is operated upon 
at a very high temperature, that of plasticity, or about 



1,000 degrees, F The process consists m placing the heated 
metal m a cylmdneal chamber, at one end of which is a 
die Upon piessure being applied at the opposite end, the 
plastic metal is forced through the die. . . The edges oi 
the openings in the dies are beveled, so as to give free 
access to the metal under pressure and to more perfectly 
condense it. The metal is forced out of the contamci through 
the die by an 18 inch hydraulic lam, working under a pres- 
suie of 4,480 pounds per square inch” 

LAKE STEAMERS — “The shipyards of the Gieat Lakes had 
ninety vessels of various classes and dimensions under 
construction when the season opened this spring . . Nearly 
fifty of the new boats are to be of steel, which is now sup- 
planting wood for all vessels of large size ” 

INVENTORS — “It is unfortunate that the person who claims, 
or is accorded by the public, the title of inventor should be 
popularly regarded as possessing powers which border on 
the miraculous; for, as a matter of fact, the most successful 
inventors have ever proved to be men of a practical turn 
of mind and of clear vision, who loved to pursue their in- 
vestigation on logical imes, laying the foundation broad and 
firm as they proceeded; men who were marked above every- 
thing else by unwearying patience and perseverance that 
was unconquerable ” 

ACETYLENE — “It is stated that acetylene is being tried m 
some of the tram cars m Pans, and with promising suc- 
cess. . . As the lighting power of acetylene gas is some- 
thing like fifteen times that of coal gas, the cost is stated 
to be less than that of illuminating the cars by petroleum ” 

POWER GENERATION — “One of the novel electrical devel- 
opments of the West has been the operation of electric 
lighting plants by means of artesian wells The latest of 
these is at Chamberlain, S. D. In the Chamberlain plant, 
the water impinges on buckets arranged radially on the rim 
of a well known type of Western wheel. This wheel is 
mounted on a shaft which carries a large driving pulley, 
and the pulley belts to a five hundred incandescent light al- 
ternating cm rent machine” 


100 Years Ago In 



(Condensed from Issues of June, 1846) 


CUT-OFF — “A circular piece of common thm non plate 
or sheet iron, being adjusted in a lathe, or by other means 
put into a violent rotary motion, will readily cut off a file, 
a cutting tool, or tempered steel spring, without drawing or 
reducing the temper.’ 5 

WIRE PROTECTION — “The Legislature of Connecticut has 
passed an act for the protection of the telegraph withm that 
State, and imposing a penalty of a heavy fine and imprison- 
ment on any person who shall injure the line. 55 

RAILROADS — “Several of the great lines of railroad in 
France are advancing with great rapidity, and portions of 
them are opened from time to time for use.” 

FIREPROOF — “A store with walls of brick or stone, rafters 
and beams of iron, a roof and floors and ceilings of iron 
and tin, would be in no danger of fire without, and very 
little from within” 

NIAGARA — “It appears that a motive power of the single 
cataract of Niagara would be sufficient to move all the 
artificial machinery of the earth.” 
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Yes, or alike as two telephone handsets made by the 
same process. Yet, pins or handsets — no two could 
ever be made exactly alike. Dimensions, weight, per- 
formance — all vaiy cveiy tunc due to variables m 
manufacture. I low can these variables be controlled? 

Back in 1924, Bell Laboratories’ mathematicians and 
engineers teamed up to find out, forming the first group 
of quality-control specialists in history. They invented 
the now familiar Quality Control Chart, designed in- 
spection tables for scientific sampling. They discov- 
ered that test data mathematically charted in the 
light of probability theory were talking a language 
that could be read for the benefit of all industry. 


Western Electric, manufacturing branch of the Bell 
System, applied the new science to its large-scale 
production. In war, it was used by industrial and gov- 
ernment agencies of the United Nations in establish- 
ing and maintaining standards for military materiel. 
A Quality Assurance Department, a novelty back m 
the nineteen-twenties, has come to be indispensable 
to almost every important manufacturer. 

Scientific quality control is one of many Bell Labora- 
tories’ ideas that have born fruit in the Bell System. 
The application of mathematics to production helps 
good management all over the industrial woild — - and 
furthers the cause of good telephone service. 



BELL TELEPHONE LABORATORIES 

EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR CON* 
TINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE, 
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Previews of the Industrial Horizon 


WOOD FACES TROUBLE 

C^ften dealt with in the pages of Scientific American have 
been the various aspects of wood production and use 
Right now it appears that wood faces a two-forked impasse 
First is the all too familiar cost of production versus price 
control. But m the long view this must be considered as a 
passing phase. Far more important is the second fork 
Growth. In 1945, for example, almost twice as many board- 
feet of lumber were cut from American forests as were 
grown. Obviously such a situation cannot continue for very 
long. Of course, the wood industry m general is complete- 
ly familiar with the facts of the case and is doing something 
about it. But what is being done is not by any means enough 
More industrialists must realize the importance of wood in 
our national economy, and add their strength to adequate 
plans for the restoration and perpetuation of our forest 
resources. 

Above all, wood must not be thought of simply in terms of 
lumber. Wood offers a vast storehouse of raw materials for 
a number of industries other than those concerned with 
building materials Pulp and paper come next to mind, but 
then there are such other diversifications as textiles and 
textile sizings, plastics, dyes, insect repellants, perfumes, 
resins, essential oils, gums, alcohols, sugar, and a thousand 
and one other materials for the chemical and allied indus- 
tries. 

Faced with even this abbreviated list of wood products, 
the problem looms large Our forest lands are far from pro- 
ducing their maximum yield. Our research laboratories 
have only scratched the surface of the potentialities of wood 
Our forests can and must become our largest source of 
raw materials for the greatest number of industries. But 
they can reach that goal only by intelligent application of 
scientific principles of adequate reforestation. 

This subject of reforestation is one that has been bandied 
about for generations. Now the limit is approached An 
understanding has been reached of the importance of the 
forests of the United States, but all too little has been done 
about it. Many industries, old and new, depend on wood. 
If for no other reason than for their contribution to these 
industries, the forests of the nation must be put in shape for 
maximum productivity. 


THREAD DESIGN 

Under the above title was published an item on this page 
in our February 1945 issue. It was concerned with the 
necessity for standardization of screw threads on an inter- 
national basis. Now, with the war over, this industrial prob- 
lem remains as large as ever. During the war, production 
of many items was hindered by the differences between 
British and American standards for threads. But now some- 
thing is being done about it As the result of months of tech- 
nical effort on the part of national engineering committees, a 
working foundation has been laid for unification of the basic 
screw threads to be used by industry in the United States, 
Canada, and England. The new screw-thread form, paving 
the way for closer international unification of industry, re- 
tains the best features of former standards The recom- 
mendations of the engineering committees should be adopted 
by the national standardizing bodies of the countries in- 
volved. Screw threads may seem trivial in themselves; actu- 
ally they are of the utmost importance to industry. 


LIQUID METAL 

M erctjry, unique among metals because it is liquid at nor- 
mal temperatures, has a future as bright as its own sur- 
face. Two recent developments lead the parade. One of these 
is the mercury dry cell developed for war uses and now 
being groomed for exploitation in bearing aids, portable 


Bf A* fl» Peck 


radios, and other compact electronic devices. The other 
is the so-called mercury clutch for fractional-horsepower 
electric motors that gets such motors up to speed with mini- 
mum current consumption and reduced wear and tear. The 
clutch holds promise in such applications as washing ma- 
chines, refrigerators, vacuum cleaneis, and similar devices 

Then, there is the use of mercury m electric switches, 
fluorescent tubes, pharmaceuticals, fungicides, wood preser- 
vation, mercury-arc rectifiers, and so on True, the liquid- 
metal industry seems to have lost a big market m anti- 
fouling marme paints to the plastics industry, but a new 
mercury-copper combmation for this purpose bids fair to 
recapture at least a large part of the lost business. 

In any event, mercury production is rising, new applica- 
tions are being found for it; the potential supply appears to 
be practically unlimited; and its material peculiarities lend 
themselves well to industrial investigation. 


Si WHEM CAN I GET ONE?" 

T remendous indeed was public interest m private planes 
exhibited recently at the National Aviation Show (New 
York) ; hundreds of orders were placed for various types 
of planes and the most-asked question on the pait of buyers 
and would-be buyers was “When can I get one?” 

Whether the favorable acceptance of the models displayed 
at the Show can be accepted as a barometer for the future 
of personal planes is something that only time can prove. 
But there is no question about the fact that private flying 
is going to expand rapidly m the near future and that one 
of the big fields for small planes is going to be their use 
by industry. Already a number of industrial organizations 
own ships and use them to save time for their executives 
who must travel long distances between plants or to con- 
ventions and the like. This use of non-commercial planes 
is and will continue to be a solid backlog for aircraft 
manufacturers. It does not depend upon thrill-seekers, but 
rather upon the inherent values of aviation itself. 

On page 252 of this issue, Dr. Alexander Klemin gives 
essential and pertinent facts about personal planes. Future 
articles by Dr. Klemm will take up other aspects of private 
flying so as to present to our readers a complete and un- 
biased view of the advantages and disadvantages of this 
most modern ioim of transportation. 


FOR FUTURE REFERENCE 

By 1965 cork oaks being planted in the south and south 
west should be producing; they represent intensive efforts 
to establish an age-old industry in the United States, 
making this nation independent of the rest of the world for 
its supply of cork m all forms . . Steam generators, for use 
with oil or gas and ranging m size from five to 200 horse- 
power, are available m completely assembled units; they 
can be in full operation within a matter of hours after ar- 
rival at the plant. . . Magnesium, once considered a flam- 
mable metal useless for applications where intense heat is 
generated, is now being produced m alloy form that will 
resist the elevated temperatures found in gas-turbine com- 
pressors; it is corrosion resistant and has strength- weight 
properties superior to commercial aluminum alloys; the 
metal is still in the experimental stage. . . An Incentive 
Division of the Office of Domestic Commerce has been set 
up to study bonus, incentive-pay, profit-sharing, and other 
systems used by industry to promote production; its own 
greatest output will undoubtedly be red tape. 
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Laminated spar flange tor a Fairchild airplane being removed From press. Here high- 
frequency energy simultaneously molds the wood and sets the glue quickly 


ELECTRONICS 


Conducted by KEITH HENNEY 

Joints In A Jiffy 


Electronic Heating to Set Glued Joints Moves Wood-Products Assembly 
into the Mass-Production Class. Marked by Uniform Heat Throughout 
the Joint, High-Frequency Techniques Slash "Clamped-Up" Time, Cur® 
Interior Glue Lines Without Danger of Over-Curing Near the Surface 

By JOHN MARKUS 

Associate Editor, Electronics 


T he hitherto baffling problem of 
gettmg a uniform degree of 
heat quickly to all of the glue lines 
m a piece of furniture or a thick 
laminated- wood section has been 
solved by harnessing the electron. 
Electronic heating, as used for wood, 
goes by many other names — radio- 
frequency heating, diathermic heat- 
ing, dielectric heating, and high-fre- 
quency heating — all referring simply 
to the use of high-frequency alter- 
nating current to generate heat. 

Its application entails the use of 
two plates or electrodes, between 
which is placed the wood to be 
heated. A high-frequency alternat- 
ing voltage is applied to the plates. 
At one instant the top plate is 
electrically positive and the high 


electrical stress in the wood tends 
to move the molecules in one direc- 
tion. On the next electrical alterna- 
tion, the lower plate is positive and 
the molecules are urged m the other 
direction. For a frequency of 30 
megacycles, this is repeated thirty 
million times per second, and the 
friction between the molecules re- 


sults in heat. The higher the fre- 
quency, the greater is the friction 
and the more heat generated. 

Since the heat is generated in 
the wood itself, it is unnecessary to 
place the work in an oven. The elec- 
trodes are at relatively high voltage, 
however, and must be surrounded 
by a cage to protect the operator 
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Use of 15-kilowat* RCA generator at Wurlitzer plant upped wing production to 
seven times former rate, cut curing time from six days to a mere matter of minutes 


from electrical shock. Since the 
wood need not be touched by the 
electrodes, it may be heated while 
moving on a conveyor between the 
electrodes, provided the spacing 
between the electrodes and the 
work is not too great. 

Heating can be obtained either by 
a combination of low frequencies 
(on the order of three megacycles) 
and high voltages (15,000 to 18,000 
volts) or high frequencies (up to 30 
megacycles) and lower voltages 
(3000 to 4000 volts). The selection 
of the proper combination of volt- 
age and frequency is a complicated 
one The thinner the piece being 
processed, the lower must be the 
voltage to prevent arcing between 
the electrodes Also, for a given 
amount of heat, a four- fold increase 
m frequency will reduce the re- 
quired voltage by half. 

BONDING METHODS— To see why 
electronic-bonding techniques have 
been so important to develop, it is 
helpful to review the three classes 
of bonding materials or glues which 
are in general use: casein glue, 
urea-formaldehyde resins, and 
phenol-formaldehyde resins. The 
first two classes will set at room 
temperature in about six to eight 
hours, although this time can be 
reduced by the application of heat. 
The third class, and the most dur- 
able, requires either room tempera- 
ture coupled with a long setting 
time (measured m hours) or high 
heat of 200 to 280 degrees, Fahren- 
heit, for the rapid setting (measured 
m minutes) necessary for produc- 
tion. 

There are two general methods of 
applying heat to a glue line. The 
first— non- electronic — is to apply a 
heated platen to the surface of the 
wood and allow the heat to soak in 
from the outside. The second— the 
electronic, process just described — 


causes the wood to heat uniformly 
throughout its thickness. 

In the furniture industry, curved- 
lammated sections for radio cabmets, 
pianos, and similar pieces of furni- 
ture can be assembled with elec- 
tronic heat, and made lighter, 
stronger, and cheaper than when 
present methods such as slotting, 
steaming, bending, and rein fore mg 
oi a solid piece of wood arc used. 

An electronic spot-giuer, re- 
sembling an automatic pistol, has 
recently been developed for tem- 
porary spot gluing, or lacking, of 
veneers to hold them in place while 
laying them up on a mandrel to 
ioim curved plywood assemblies 
This unique device applies high- 
frequency cunents over a small 
area of the topmost veneer to form a 
temporary bond by paitially setting 
the glue between the veneers at 
each point to which it is applied 
Spot- gluing eliminates the need for 
the tacks or staples ordinarily used, 
which leave holes m the veneers 
and must be pulled out and re-set 
as each sheet of wood is added. 

FURNITURE— Thus far, the prin- 
cipal application of electronic heat- 
ing m the furniture industry has 
been edge gluing to make core lum- 
ber — the name given to the multiple 
pieces of solid wood placed between 
two pieces of veneer to make such 
large flat surfaces as desk tops, 
doors, chair seats, and table tops. 
The two electrodes are placed above 
and below the stock Power is ap- 
plied for five to 125 seconds, giving 
a glued board that can be taken out 
immediately and banged on the cor- 
ner of a bench with assurance that 
any failure will be somewhere else 
than at the glue line. This obviously 
makes for an extremely rapid and 
efficient production process, readily 
adaptable to continuous production 
of core lumber. 


When using high- frequency heat- 
ing, it is not necessary to set up all 
the glue area If, for example, 30 
percent of the glue face area is set 
up in the machine, this will usually 
be sufficient to hold the pieces of 
stock together without further 
clamping Then, a number of hours 
later, the remainder of the glue line 
will set up at room temperature and 
the finishing operation can follow 

Where production volume justifies 
the expense of setting up electrode 
fixtures and jigs for specific corners 
and joints m the article to be manu- 
factured, high-frequency gluing can 
provide decided economies through 
increased pioduction speed and con- 
sequent lower labor costs. Either 
contact electrodes or air-gaps can 
be used, but contact electrodes al- 
ways provide the highest speed and 
efficiency if it is piactical to use 
them. 

The use of dielectric heating to 
set glue m the rounded coiners of 
furniture is considerably faster than 
conventional slotting and bending, 
and requires no block to be glued 
and clamped overnight Several 15- 
kilowatt generators are now being 
used to set laminated chair and 
table frames m this manner in about 
one minute. 

In one application of high-fre- 
quency healing to the manufacture 
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• LOOKING AHEAD • 
Timber sizes appear to be getting 
smaller; but the demand for wood 
products grows apace. . . Glue tech- 
nology promises to fill the bill for 
making "big ones out of small ones". 
. , Fast electronic heating reduces 
time of setting from hours to min- 
utes. . . Opens way to new fabricating 
techniques. . Furniture, prefabri- 
cated panels, plywood, laminated 
timbers can benefit. . . No mystery 
— just applied electronics. 


of bed foots and bin eau tops, the 
saving per day was found to be $160 
for materials and $112 for labor, due 
solely to the change to high-fre- 
quency heating These figures con- 
stitute a total saving of $68,000 per 
year, confirming the statement often 
heard that high-frequency equip- 
ment, if properly applied, will easily 
pay for itself in a yeai 

VARIED APPLICATIONS Resin- 
impregnated and compressed wood 
is known commercially as Compreg. 
If resin-impregnated only, it is 
called Impreg. These woods found a 
number of war applications, one of 
which was the production of aircraft 
propeller blades which are reported 
to have a strength per unit weight 
m excess of that of steel. 

The manufacturers of Compieg 
and Impreg envision considerable 
use of the material, particularly m 
the form of veneer, for such things 
as table tops and general furniture 
finishing, because it is extremely 
hard, almost impossible to nick, and 
relatively impervious to alcohol and 
other stains. Also, by using differ- 
ent lengths of veneer and pressing 
them between upper and lower 
platens that remain parallel, a ma- 
terial of varying density may be 
obtained. This enables the design 
of beams with varying strength to 
meet specific load conditions In 
making wheels, propellers, and other 
products that will be subjected to 
centrifugal force, the low-density 
material is placed near the periph- 
ery and the strong high- density 
material at the hub. Electronic heat- 
ing is particularly advantageous for 
uniform and fast setting. 

While there has been little use 
for electronic heating by individual 
contractors in the fabrication of 
houses, a great deal of interest has 
been shown m such heat in the 
manufacture of pre-fabricated wall 
panels. These are normally made 
up of 3/16 to 3/8 inch plywood 
placed on each side of one by three 


or one by four inch studs, the space 
between being filled with insulating 
material The panels are made in 
various shapes up to about four by 
eight foot rectangles, and glue m 
joints can be speedily set from the 
outside by application of high-fre- 
quency energy through appropri- 
ately shaped and positioned elec- 
trodes. Uses of electronic heating for 
drying wood have been found, but 
only where the part to be dried is 
extremely small, such as broom 
handles, knife handles, and smok- 
mg-pipe pie-forms Here — m con- 
trast to large-scale timber drying 
— the path foi the water to get out 
of the wood is short and the high- 
speed advantage of dielectnc heating 
can be adopted with economy An- 
other application is re- drying the 
entne flitch m the production of 
fancy veneers, since the total mois- 
tui e to be removed is less than 10 
pei cent and the material itself is 
thin. 

PLYWOOD — One lumber industry 
application that has begun to be 
successful is the use of dielectric 
heating foi veneer patching When 
a knot-hole or other impel fection is 
found m the top veener, a piece is 
cut out of the top veneer sunound- 
mg the knot-hole The piece is of 
exact shape to match pre-cut patch, 
which is then laid m place. The two 
heating electrodes are held side by 
side against the top veneer, and the 
current flows through the glue line 
in a veiy short time With only a 
few hundred watts of power, such 
patches can be set m five to fifteen 
seconds 

The manufacture of plywood in 


large batches has come m lor con- 
siderable attention and at least one 
such installation m the Umted 
States has been in operation since 
1942 Heie, two batches of four by 
eight foot plywood, each batch one 
to two feet m height, ai e heated 
simultaneously with rather high- 
power generating equipment. 

Considering the growing scarcity 
of large cross-sections of timber, 
and the inherent lack of uniformity 
of lumbei, the more efficient pro- 
duction of plywood, bonded m min- 
utes mstead of days by the use of 
electiomc heating, assumes tre- 
mendous lmpoi tance Plywood is 
uniform m quality throughout a 
given piece, eliminating the need 
for such large safety factors as are 
required when timber is employed 

Previously, it was uneconomical 
to pioduce sections of plywood 
thicker than about one inch because 
of the impossibility of effectively 
setting the adhesive m the intenor 
before the resin near the surfaces 
became over-cured. With electronic 
heating, however, practically any 
thickness of plywood can be made 
with the assurance that all of the 
glue layers will be cured uniform- 
ly. As an example, 148 sheets of 
impregnated birch veneer have been 
glued successfully using a phenolic - 
resin adhesive 

High-frequency heating has been 
used extensively m the manufac- 
ture of aircraft wmg spars, PT boat 
girders and ribs, boat keels, and 
other comparatively large items 
The sandwich method is used and 
electrodes and presses 20 feet long 
are entirely practical 

Now, extensive use of electronic 



Plywood press receives high -frequency energy from Westinghouse generator at 
right. Heavy sections may be bonded since heating is even through ell layers 
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heating is expected in the manufac- 
ture of pre-fabricated laminated 
girders and arches for auditoriums, 
aircraft hangars, and stages. Similar 
techniques were used during the 
war to make sections of wooden 
airplanes, skis, balsa-wood life rafts, 
lead pencils, and shuffle boards. 

NOT MAGIC — There is no great 
mystery m using electronics to 
speed up the setting of glue lines 
and produce more durable wood 
products. However, the successful 
application requires the services of 
an experienced engineer who not 
only understands high-power radio 
equipment, but who has a thorough 
understanding of basic electrical 
engineering. In addition, he must 
understand the theory and applica- 
tion of bonding agents, wood tech- 
nology, and the application of fluid 
pressure. In practice, once the op- 
eration is set up and the proper 
safety interlocks provided, the elec- 
tronic equipment can be operated 
by a locally trained technician. 

Electronic methods heat wood 
products and glues so rapidly that 
their use has in many instances re- 
duced process time from houis to 
minutes. Production rates arc in- 
creased and costs reduced, rejects 
are fewer, wear and breakage on 
molds and presses is lower, and less 
expensive molds can be used. In- 
telligent use of electronic heating 
can therefore be considered a val- 
uable advance in wood-products 
technology. 

m $ $ 

RUBBER COOKING 
Time Reduced by 
Electronic Process 

Heat required for the marriage of 
molecules of raw rubber and sulfur 
during vulcanizing is produced 
electronically in a process now being 



Rubber part, between disk electrodes, 
is vulcanized quickly and uniformly 
by electronic generator that changes 
60-cyde line power to high-frequency 
power ranging up to 40,000,000 cycles 


perfected by The B. F. Goodrich 
Company, that holds promise of 
revolutionizing the tire-making in- 
dustry. Electronic heat makes the 
molecules jom together m minutes 
instead of hours, at a lower cost and 
with more uniform product quality. 
The new technique has already been 
tried on a variety of rubber piod- 
ucts, with heating frequencies rang- 
ing up to 40 million cycles per sec- 
ond, and m some instances curing 
times have been cut to one eighth 
that required by former methods 

TRAIN SPACER 

Advises of Obstructing 

or Overtaking Trains 

T he distance between two trains 
moving toward or away from each 
other, on the same or adjacent 
tracks, is indicated up to a maxi- 
mum range of eight miles by a radio 
distance indicator called Radin. The 
system has already been tried by 
the Rock Island Lines, and a perma- 
nent installation has been made on 
their crack Golden State Limited. 

This new electronic instrument 
utilizes the phase change of a radio 
signal with distance from a trans- 
mitter as a means of measuring 
distance. At the front and rear of 
each Radio- equipped train is a 
transponder. This unit sends out 
coded signals in response to a radio 
challenge from another train and 
converts corresponding signals from 
the other train into distance indica- 
tions so that engineers of both trams 
know exactly how far apart they 
are. If the trains are approaching 
each other, knowledge of traffic 
schedules for that section of line 
would tell whether the trains were 
safely on different tracks. Radin was 
developed by Sperry Gyroscope 
Company. 

TAXI RADIOPHONES * 

Grve Two-Way Communication 

Even in Shielded Areas 

Demonstrations of radio trans- 
mitter-receiver sets m Chicago 
taxies recently started cab com- 
panies scrambling to place orders 
for frequency-modulation equip- 
ment. The sets are designed for use 
m the 152-162 megacycle waveband 
allocated for vehicle two-way com- 
munication. One manufacturer, Gal- 
vin Manufacturing Corporation, has 
received orders from over 50 com- 
panies for an estimated total of about 
500 cab radiophones, at a price of 
around $500 per unit. 

The demonstrations showed per- 
fect reception within a 15 mile radius 
of the station — ample for coverage 
of practically any city in the world. 
Operation was also satisfactory in 


places unsuited to ordinary broad- 
cast-band sets, such as the steel- 
reinforced lower levels of sub-sur- 
face loadways and tightly screened 
railway station ramps 

ELECTRONIC CALCULATOR 
Uses 18,000 Tubes to 
Solve Complex Problems 

Capable of solving scientific piob- 
lems so complex and difficult that a f 
previous methods of solution re- 
considered impractical, an electronic 
iobot, known as Eniac — Electron i c 
Numerical Integrator and Com- 
puter — has been announced by the 
War Department It is able to com- 
pute 1000 times faster than the most 
advanced general-purpose calculat- 



Tubes are mounted in removable racks 


ing machine built, and solves in 
hours problems which would take 
years on a mechanical machine. 
Containing nearly 18,000 vacuum 
tubes, the 30-ton Eniac occupies a 
room 30 by 50 feet. Originally de- 
veloped to compute lengthy and 
complicated firing and bombing 
tables for vital ordnance equip- 
ment, it will solve equally complex 
peace-time problems in nuclear 
physics, aerodynamics, and scien- 
tific weather prediction. 

Research laboratories of several 
industrial firms have expressed ac- 
tive interest in the machine. These 
include manufacturers of electron 
tubes, jet engines, gas turbines, and 
other types of engines. The first 
problem put mto the machine would 
have required 100 man-years of 
trained computers’ work but Eniac 
took only two weeks. Two hours 
of this was electronic computing 
time, the rest of the time was de- 
voted to review of the results and 
details of operation. 
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METALS IN INDUSTRY 


Beryll ium: Workaday Metal 


Well-Established as a Practical Engineering Material, Beryllium has 
Shed its Cloak of Mystery. Expensive and Hard-to-Work in the Pure 
State, It Alloys with Other Metals to Provide Properties Otherwise 
Unobtainable. Main Use — So Far — is in Beryllium-Copper Combinations 

By FRED P. PETERS 

Editor-In-Chief, Materials & Methods 


T he pre-war “wonder metal,” 
beryllium, is still the subject of 
considerable wondering. Many in- 
dustrialists wonder if it’s really a 
miracle material, harder than tool 
steel and nearly as light as mag- 
nesium— -wonder if it will, therefore, 
take the place of all other hard and 
light metals. Some wonder if 
beryllium- copper, its most impor- 
tant alloy, will capture the markets 
for strong bronzes, alloy steels, and 
so on. Still others wonder if there’s 
enough of the metal for all these 
uses, whether beryllium is any good 
at all, and if the price situation will 
change. 

The answer to these questions 
about beryllium’s present position 
and future possibilities may be found 
in its history and current applica- 
tions. They show that beryllium has 
passed from the “rare earth” to the 
“important alloying metal” stage; 
that it is not a miracle or magic met- 
al, but is an increasingly useful 
engineering material. Beryllium al- 
loys mightily aided victory by serv- 
ing in a number of highly critical 
war-application spots. Now, there is 
enough of it for all current uses and 
despite the unlikelihood of an early 


• LOOKING AHEAD * 
Great strength at elevated tempera- 
tures is available in beryllium-alloys. 
. . . Precision instruments can be 
made better with beryllium-alloy 
springs because of low "elastic 
drift 11 . . . Specialized applications of 
various alloys are coming into use. . * 
New treatment methods can control 
hardness, strength, and elasticity. . . 
New markets opening up. 


drop it its price, beryllium can look 
forward to a bright and increasingly 
important future. 

PRODUCTION - Beryllium was 
“discovered” by Louis Vauquelin in 
Paris early in the last century, and 
beryllium and copper were first al- 
loyed in 1897. However, the com- 
mercial beryllium- copper alloys of 
today, and especially the use of heat 
treatment to achieve the exception- 
al mechanical properties character- 
istic of them, have all evolved with- 
in the past 20 years or so. Pioneers 
m the commercial production of 
beryllium and its alloys were Brush 
Beryllium Company, and Berylli- 
um Corporation of Pennsylvania. 
Beryllium- containing alloys — chief- 
ly beryllium- copper — in various 
fabricated forms are now produced 
by a number of additional manufac- 
turers. 

As late as 1941, beryllium ore pro- 
duction was only 2500 tons; by 1943 
it was in the neighborhood of 6000 
tons. Much of this ore production in 
1943 was used to make 3000 tons of 
beryllium-cooper; a recent estimate 
of present capacity for beryllium- 
copper production is approximately 
10,000 tons. 

Again, in 1935 the price of beryl- 
lium metal was $200 per pound 
Through production expansion, and 
because the copper-beryllium mas- 
ter alloy may be produced directly 
from the ores without having to 
make beryllium metal separately, 
the present price of the base alloy 
is down to $17 per pound of con- 
tained beryllium. Fabricated beryl- 
lium-copper now costs upwards of 
$1 per pound. But there seems to be 
no technological reason to predict 
a further lowering of the price in 
the near future. 


Clearly, beryllium’s future is 
closely tied to that of its most im- 
portant alloy, beryllium- copper, 
which is now widely used for 
springs, diaphragms, electrical con- 
tacts, bearmg bushings, non-spark- 
mg safety tools, gears, ball-bearing 
cages, plastics molds, and similar 
items. Yet there are other impor- 
tant, though “small tonnage,” appli- 
cations of beryllium metal, such 
as beryllium-aluminum, beryllium- 
nickel, and even beryllium- steels in 
either the fully established or “un- 
der-development” stage 

BERYLLIUM METAL — Possessing 
a number of highly interesting prop- 
erties, pure beryllium’s commercial 
utilization is sharply limited by the 
great difficulty and expense of work- 
ing the metal. It is, for example, the 



Photographs courtesy 
Instrument Specialties Company 

Beryllium-copper forgings meet needs 
for corrosion resistance, toughness 

only stable light metal — density 1.84, 
as compared with magnesium’s 1.74 
— with a high melting point. Beryl- 
lium melts at 2350 degrees, Fahren- 
heit, magnesium at 1200 degrees, 
Fahrenheit, aluminum at 1240 de- 
grees, Fahrenheit. 

Beryllium possesses an extremely 
simple atomic structure, so that the 
pure metal is virtually transparent 
to X-rays. This property has led to 
its use as the “window” in X-ray 
tubes and elsewhere in X-ray or 
diffraction apparatus wherever it is 
necessary to have a material through 
which X-rays will readily pass. The 
thin disks, strips, and other shapes 
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used for these windows would be 
virtually impossible to form out of 
commercially pure beryllium, but if 
the metal contains small amounts 
of titanium and zirconium, sheets 
0 004 inches thick are easily pro- 
duced which have good brazing 
properties and will hold a vacuum 
for several years. 

Possible acoustical applications 
are indicated by beryllium’s excel- 
lent sound-transmitting ability, 
which is reported to be twice that 
of aluminum or steel. Its great 
oxidizability at high temperatures, 
plus its affinity for other gases than 
oxygen, has led to its use as a 
“getter” m vacuum tubes. The cast 
pure metal looks like steel and is 
hard, corrosion-resistant, relatively 
brittle — and very expensive. 

In conjunction with radium, beryl- 
lium is useful as the source of neu- 
trons for bombarding XJ-235 to pro- 
duce plutonium — one of the steps in 
the manufacture of the atomic bomb. 

Finally, as a metallurgical-addi- 
tion agent — aside from its uses as an 
alloying element in copper and nickel 
alloys and steels — beryllium serves 
m amounts from 0.005 to 0.05 per- 
cent to de-oxidize, de- gasify, and 
control the gram size* of aluminum 
and magnesium alloys and to in- 
crease their corrosion resistance. 

WITH COP P ER-Beryllium-copper, 
the outstanding combination of the 
beryllium family, is today well es- 
tablished as an important engineer- 
ing material. There is no more 
“mystery” or “magic” properly as- 
sociated with it than there is with 
the common age-hardening alumi- 
num alloys, the hardenable alumi- 
num-bronzes, the heat-treatable 
steels, or any other alloy that dis- 
plays an interesting combination of 
properties obtainable through heat 
treatment under known conditions. 


Beryllium- copper, as commonly 
used, contains about 2 percent beryl- 
lium, Vz percent nickel or cobalt to 
aid in controlling grain size, and 
the balance copper. The alloy can be 
worked and fabricated in the soft or 
annealed state — or it may be formed 
m the cold-worked state — and then 
heat treated to give a combination 
of properties not available in any 
other material. Resulting tensile 
strengths in excess of 200,000 pounds 
per square inch make the alloy akin 
to hardened steel in mechanical 
strength. But beryllium- copper is 
much superior to steel m corrosion 
resistance and electrical conductiv- 
ity, and is also non-magnetic. Its 
fatigue strength is greater than 
65,000 pounds per square inch, a re- 
spectable value among all the engi- 
neering materials. 

SPECIAL PROPERTIES— An unusual 
characteristic is the resistance to 
“elastic drift” possessed by heat- 
treated beryllium- copper. Drift is a 


form of “cold creep”— actually the 
failure of a metal to return to its 
original length after it has been 
stressed within its elastic limit. Poor 
drift properties are detrimental to 
such products as calibrated springs, 
which should return to their origi- 
nal positions and dimensions after 
each stretching. Correctly heat 
treated, beryllium-copper shows the 
lowest drift of all commercial spring 
materials, and has therefore rapidly 
increased in use for fine instrument 
springs, diaphragms, Bourdon tubes, 
and like applications. 

Where strength combined with 
great toughness is essential, as in 
special types of bearings and bush- 
ings, gears, spring shims and wash- 
ers, aircraft gun mounts, cowl-flap 
hmges, ball-bearing cages, and sim- 
ilar locations, beryllium- copper of- 
fers, m many users’ opinions, the 
best properties available among all 
the copper alloys. 

Again, for electrical parts, beryl- 
lium-copper provides a combination 


Springs of 
beryllium-copper 
will withstand stresses 
twice as high as 
ore safe for phosphor- 
bronze springs. 

For optimum use of 
alloy's special 
characteristics, the 
heat-treatment 
must match 
specific applications 




Unmachined impeller 
casting of 
beryllium-copper. 

Ability of 
this alloy to make 
sound, dense 
castings in intricate 
patterns is only 
now being recognized 


of high conductivity — both electrical 
and thermal — strength and fatigue 
i esistance at high temperatures, and 
excellent corrosion resistance. These 
properties have led to its use 
for high-strength current-carrying 
springs, vibrator arms, resistance- 
welding electrodes, circuit-breaker 
parts, and in other spots requiring 
very-high-conductivity copper al- 
loys that must also possess high- 
strength. For uses such as these, 
copper-beryllium alloys containing 
only 0.1 percent beryllium are being 
studied and show real promise for 
future uses, 

FABRICATION — Beryllium -copper 
has received most publicity as a 
wrought material, but the use of 
beryllium- copper castings is on the 
increase as materials-and-process 
engineers learn more about their ad- 
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vantages The alloy has excellent 
casting characteristics, giving dense, 
sound castings When this is coupled 
with the high strength of the alloy 
after heat treatment, a product is 
obtained that often competes suc- 
cessfully even with steel forgings 
Beryllium-copper castings, an addi- 
tion to their impact strength and 
other favoi able mechanical prop- 
erties, aie corrosion resistant and 
have high conductivity — advantages 
which recommend them over other 
materials for various special- char- 
acteristic products 
There is no standard heat treat- 
ment for beryllium-copper For 
years, the traditional heat treatment 
was to anneal at 1400 to 1 500 degrees, 
Fahrenheit, quench in water — this 
leaves the material soft and work- 
able — and then to age -harden by 
heating for about two hours at 575 to 
600 degrees, Fahrenheit. With such 
treatments, beryllium- copper devel- 
oped good strength properties suf- 
ficient for most of its early uses and 
for many of its applications today. 
In recent years, however, study of 
the effect of heat treatment at dif- 
ferent temperatures and times by 
metallurgists at Instrument Special- 
ties Company, has shown that even 
better properties are obtained by 
age-hardenmg at higher tempera- 
tures for shorter times; for instance, 
650 degrees, Fahrenheit, for 20 min- 
utes or 700 degrees, Fahrenheit, for 
12 minutes. It was also indicated 
that individually pre-determmed 
cycles may be chosen for a given lot 
of material with a particular amount 
of prior working to produce maxi- 
mum fatigue strength, minimum 
drift, maximum hardness, or special 
combinations of two or more prop- 
erties. The heat treatment that pro- 
duces the maximum hardness avail- 
able in the material, for example, is 
not the same as the treatment that 
results in minimum elastic drift, so 
that, where feasible the hardening 
heat treatment should be selected 
according to service requirements 
of the product. 

OTHER ALLOYS — Even stronger 
than beryllium- copper, and better 
for elevated-temperature applica- 
tions, but not yet widely used com- 
mercially, is beryllium-nickel — 
nickel containing two to three per- 
cent beryllium It may be heat 
treated to tensile strengths higher 
than 250,000 pounds per square inch 
and hardnesses of Rockwell C 53, 
with other properties comparable in 
many ways to those of beryllium- 
copper. It is considerably more ex- 
pensive than the latter and thus is 
finding only specialized applications, 
particularly those requiring excep- 
tional corrosion resistance or reten- 



Aircroft engine bushings, machined 
from bars, support high unit loads 


tion of hardness up to about 700 de- 
grees, Fahrenheit. 

The “beryllium-steels” are the 
most recent development in the 
beryllium field, with several com- 
panies actively investigating their 
high-temperature properties for gas- 
turbine and jet- engine use. One 
such steel, which contains 12 per- 
cent chromium, 8 nickel, and 1 
beryllium, age-hardens to its maxi- 
mum properties at 1300 to 1400 de- 
grees, Fahrenheit, and is regarded 
as excellent for springs and other 
parts that must retain their strength 
at red heat. 


ALUMINUM AUTOMOBILES 
May be Produced 
by Spot-Welding 

One trouble with making all- alu- 
minum automobile bodies in mass 
production is that aluminum alloys 
will not stand the severe deep draw- 
ing needed to produce attractive 
contours. Therefore, instead of mak- 
ing large sections in one piece as 
with steel, it has been suggested that 
several smaller pieces be made and 
then assembled. A spot -welding 
technique has now been worked out 
to allow the successful joining of 
several stamped-aluminum sections, 
and a few auto makers have definite 
plans to bring out aluminum bodies 
m their next models. 

TINNED STEEL 

Holds Paint Film; 

Reduces Corrosion 

Thin tin coatings on steel under 
paint are reported to protect against 
corrosion and perform the functions 
of a phosphate surface treatment. 
Some experimenters claim that they 
are easier and cheaper to apply than 
the phosphating. The tin coatings 
tested varied from Vz ounce up to 


Aluminum- casting alloys — devel- 
oped especially for precision cast- 
ings — containing beryllium plus 
copper, and sometimes cobalt — 0.2 
percent beryllium, 3 8 copper, 1.3 
cobalt, and the remainder aluminum 
— have recently been developed 
with high-strength properties 
coupled with unusual oxidation re- 
sistance and thermal stability. 

Although not itself a metal, beryl- 
lium oxide fills an important part 
of the beryllium market. It is one 
of the best very-high-temperature 
refractories — successful uses at 3600 
degrees, Fahrenheit, have been re- 
ported. It is also a good electrical 
insulator at high temperatures, with 
unusual resistance to thermal shock. 
Other uses for beryllium oxide in- 
clude high-temperature crucibles 
and shapes, fluorescent-lamp phos- 
phors, furnace linings, radio -tube 
filament-heaters, refractory sup- 
ports for electrical heating elements, 
and so on 

In view of the vast amount of 
beryllium m the earth’s crust and 
the increasing body of sound techni- 
cal knowledge about the metal and 
its alloys that has in recent years 
replaced the “mystery” concerning 
them, it is reasonable to predict fu- 
ture applications and markets for 
these exceptional materials far 
greater than they currently enjoy 


2 ounces of tm per square foot, the 
latter giving a very superior protec- 
tion. The tin is applied by electro- 
deposition. Such treatment may be 
found on future motor-car bodies, 
steel window frames, refrigerators, 
ranges, and steel furniture. 

RIVALS OF URANIUM 

Promise More Radiation Energy 

at Lower Cost 

Knowledge and developments con- 
cerning energy-radiating materials 
are expanding rapidly. Polonium, a 
pure alpha-ray emitter, is now 
available m quantities for scientific 
and industrial purposes. Suited for 
applications where effects due to 
penetrating gamma radiations must 
be avoided, it can be used in large 
quantities without danger to per- 
sonnel, Polonium can be supplied in 
high purity as a solution and fur- 
nished co-precipitated with beryl- 
lium as an efficient neutron source. 
In addition, it is learned that lithium 
is at least theoretically able to 
yield two to nine times as much 
energy as uranium. Boron, a 
cheap element, could yield 25 per- 
cent more energy than uranium, ac- 
cording to some investigators. 
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AVIATION 


Private Plane Prospects 

With Many Design, Marketing, and Usage Questions Yet Unsettled, 
the Personal-Airplane Picture is Nevertheless Beginning to Clear. 
Industrial Users — Now Counted as the Best Market — Will Find 
a Wide Selection of Planes Adaptable to Nearly All Business Needs 


By ALEXANDER KLEMIN 

Aeronautical Consultant; Research Associate, 

Daniel Guggenheim School of Aeronautics, New York University 


W here does private flying 
stand today? What are its 
immediate prospects? What equip- 
ment is available and what does it 
cost? What difficulties are involved 7 
What service, direct and indirect, 
does private aviation offer American 
industry and business? 

Many agencies, both government- 
al and private, have directed con- 
siderable research towards finding 


encouraging. Parks Aircraft, a 
large mid-western sales-and~service 
agency, reports that the demand for 
private airplanes m the $2000 to 
$6000 bracket far exceeds the abil- 
ity of industry to supply them in 
the next 24 months. Orders are com- 
ing in faster than new airplanes can 
be delivered, although plane manu- 
facturers are already in excellent 
production Engineering and Re- 


Cessna (left) 
is aerodynamicolly 
conventional, 
features metal 
construction 
and unusual type 
landing gear. 
Piper Cub (below) 
is refined 
version of the 
reliable pre-war 
models 


• LOOKING AHEAD • 
Continued growth of "personalized" 
executive air travel. . . Private plane 
sales to enthusiastic "first-buyers" 
will peak, then drop back to a lower, 
but still good, level. . . Readable 
planes, now in test stages, on market 
eventually. . . Majority of planes of 
conventional design for next four or 
five years. . . Then an infiltration of 
what the public hoped for on first 
"post-war" markets. 


search Corporation, builders of the 
Ercoupe, for example, have a back- 
log of over 11,000 orders for 1946 
There is a tremendous demand 
from ex-service men for moderately 
priced airplanes. Manufacturers, 
however happy they are because of 
this demand, do not believe it will 
last When these young men have 
settled down to civilian occupations, 
they are most likely to sell their 



the answers to these questions. 
Plane manufacturers want to know 
what the public seeks in a plane, 
how many can be sold, and at what 
prices. Sales -and- service agencies 
must determine marketing areas 
and plan their scopes of operation. 
The government must be able to 
apply judicious regulation to private 
flying, aviation personnel, air-traffic, 
and airports. And industry — prob- 
ably the largest immediate user 
of private planes — must examine 
the advantages of company-plane 
ownership, and relate them to the 
commercial scene. 

One question seems to be fairly 
well answered. The immediate pros- 
pects for private flying are most 
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planes than to buy new ones Young 
men and women who did not fly m 
the war, and members of flying 
clubs, may take their place More 
mature purchasers of personal 
planes, with incomes of over $10,000 
a year, will probably provide a 
moderate market for the four-seater 
But, because industrial utility can 
best overcome high costs, commer- 
cial aircraft builders look to indus- 
try and business, and to some ex- 
tent to agriculture, for the most 
valuable market during the next 
few years. 

IN INDUSTRY — Many companies 
have already recognized the ad- 
vantages of having their own planes 
Executives can save time, arrive 
fresh at their destinations, super- 
vise plants more intimately, iron out 






Sn stall and 
spin-proof class, 
Ercoupe (above) 
is easily 
flown. Republic 
"Seabee/' at 
left, features 
utility of 
amphibian design 


difficulties in closing contracts, and 
so on. Salesmen can cover more 
territory, and emergency parts can 
be supplied with greater rapidity by 
company aircraft. Some pharmaceu- 
tical companies have found private 
planes valuable for delivering drugs 
and other aids quickly to the scene 
of a disaster. As a typical example of 
private industrial plane operation, 
Socony- Vacuum has a whole fleet 
of airplanes for its pilot-salesmen, 
and considers it as incongruous for 
an aviation salesman to travel in 
anything except an airplane as it 
would be for an automobile sales- 
man to go about in a horse and 
buggy. The Socony fleet includes 
Beechcrafts, Fairchilds, Cessnas, and 
Stinsons, 2 to 14 place, with power 
plants ranging from a single engine 
of 65 horsepower up to two engines 
of 1200 horsepower each. Each plane 
is equipped with two-way radio and 
blind-flying instruments. For con- 
venience, these planes are based at 
various fields throughout the coun- 
try. 

DESIGN — For the present, light- 
aircraft design is still marked by 
many honest differences of opinion 
on basic features. Some manufac- 
turers like high-wing monoplanes, 
some like them low, but the once- 


vigorous controveisy about wing po- 
sition has quieted somewhat. Two 
other controversies are now in full 
swing. One is the tricycle landing 
gear, with a nose wheel at the front 
of the fuselage, versus the conven- 
tional landing gear. Here, opinion 
seems to favor the tricycle gear with 
which a pilot can safely make cross- 
wind landings. 

With respect to control systems, 
the second point of dispute, there 
are two well-defined camps. Many 
experienced pilots prefer three 
independent controls — rudder, aile- 
rons, elevators. They want a maxi- 
mum of maneuverability, and inde- 
pendence of action with enough “up 
elevator” to stall and spin the air- 
plane if desired. 

For the younger school of pilots, 
stall-spinning is a useless anachro- 
nism. The preference here is simpli- 
fied controls that limit the upward 
travel of the elevator so that the 
plane cannot be stalled. In addition, 
either the rudder and aileron a^e 
coordinated, or else the rudder is 
eliminated altogether. In either case, 
the foot pedals are removed and the 
skill required in coordinating 
ailerons and rudder is no longer re- 
quired. Although these limitations 
rule out extreme acrobatics, the 
proponents of simplified controls 


feel that stunting has no value m 
ordinary flying. The inherent safety 
of simplified- control systems is in- 
dicated by the Civil Aeronautics Ad- 
ministration ruling which permits a 
student to solo after only five hours 
on a spin-proof, two-control air- 
plane. 

PLANES TODAY — The $700 air 
flivver, predicted a number of years 
ago, is not here yet. But, for those 
who are considering the purchase of 
an airplane, there is a fairly good 
range of selection. At the $2000 end 
of the scale, the reliable, well-de- 
signed two-seaters, such as the 
Piper Cub with a 65-horsepower 
Continental engine, offer cruising 
speeds of about 75 miles per hour, 
ranges in the neighborhood of 200 
miles, 50-pound baggage capacities, 
and 12 gallon fuel tanks. The stall- 
and spin-proof Ercoupe, also a two- 
seater but faster and more expen- 
sive, is powered with a 75-horse- 
power Continental, and is priced at 
$3050. It cruises at 110 miles per 
hour, has a range of 500 miles, and 
carrys 65 pounds of baggage and 
23 gallons of fuel. 

Further up the price scale, the 
four-seater category includes the 
$5000 Stinson Voyager (150 horse- 
power, cruising speed of 125 miles 
per hour, and 40 gallons of fuel), 
the $5375 Bellanca Cruisair with 
the same power but a higher speed 
of 145 miles an hour, and the more 
luxurious Fairchild F-24 with a 175- 
horsepower Ranger in-line engine 
at a price of $8875. 

In the twin- engine executive- 
plane class, the Beechcraft D18S — 
six to eight seats, two 450-horse- 
power Wasp Juniors, single engine 
safety, a cruising speed of 200 miles 
per hour and a range of 900 miles 
— is offered for $59,500. Moreover, 
there are some excellent single- 
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engine and twin- engine amphibians 
available. Unfortunately, there are 
many reasons why it is still im- 
possible to buy a four-place air- 
plane for $1000; these reasons in- 
clude moderate production volume 
plus high cost of engines, acces- 
sories, and equipment. But manu- 
facturers state that present prices 
are considered reasonable by pur- 
chasers and that, as production goes 
up, delivery prices will go down 

FINANCING — Following directly 
from the present high cost of per- 
sonal airplanes is the practical ques- 
tion of purchasing airplanes “on 
time.” Many of the banks and in- 
stallment companies which finance 
automobile purchases are equally 
interested in financing aircraft The 
actual terms of sale are generally 
one third down and the balance in 
12 months, while the usual bank in- 
terest rate is 5 to 6 percent 

Aircraft financing is similar to 
automobile financing, but it has 
some peculiarities For one thing, 
all matters of transfer of title and 
recording of liens are handled by 
the Civil Aeronautics Administra- 
tion m Washington. The credit state- 
ment is similar to the one used in 
buying furniture, but it has to be 
accompanied by an “Application for 
Hull Insurance.” It is worthwhile 
to note that under the “Participat- 
ing Lightplane Policy,” the plane 
owner takes 25 percent of any loss 
while the company takes 75 per- 
cent. Such participation is an added 
incentive for the pilot- owner to be 
careful. 

Buying on time means insurance, 
and it cannot be said that aircraft 
insurance is cheap. Cost varies with 
conditions, types of policy, and so 
on. The purchaser may have to pay 
between 10 to 15 percent of the 
cost of the plane annually. Com- 
panies specializing in aircraft insur- 
ance are now engaged in a safety 
campaign, with a view to subse- 
quently reducing the rates. 

Regarding the over-all cost of 
private plane operation, Mr. John 
H. Geisse of the CAA recently re- 
ported: “In the pre-war period, it 
cost just about $1000 a year to op- 
erate a small, $2000-airplane for 100 
hours. The cost per mile was just 
under 13 cents for this usage. A 
major factor in these costs was the 
cost of insurance. The substitution 
of automobile insurance rates would 
drop the cost to $600 per year, and 
less than eight cents per mile. Be- 
cause of the high insurance rates 
and the hangar charges, the annual 
overhead is high and hence the 
costs per hour are affected mate- 
rially by annual usage. Increasing 
the annual usage from 100 to 200 
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houis per year m the case given, 
with pre-war insurance rates, re- 
duces the cost per hour from ten 
dollars to six dollars and at 1000 
hours per year, the cost drops to 
about $2 75 per hour or about 3V2 
cents per mile ” 

PLANES TO COME— After the first 
post-war efforts to get convention- 
al or semi-conventional private 
planes onto the market have leveled 
out, it may be expected that more 
radical designs will make their bid 
for public acceptance Some of the 
more interesting of these “dream” 
planes include several readable 
models in which the wings either 
fold or are removed at the airport, 
so that the plane may pinch -hit as 
a reasonably satisfactory automo- 
bile. Actually, it is extremely diffi- 
cult to combine the best character- 
istics of an automobile with those 
of an airplane. Inevitably, the hy- 
brid loses some efficiency on both 
sides, but roadable planes have been 
flown and many authorities main- 
tain that private flying will come 
into its own only when the automo- 
bile-airplane has been perfected. 

Aiming at substantial improve- 
ments m vision and comfort, minus 
the usual propeller noise, many 
manufacturers are investigating 
pusher-propeller designs. Some 
would mount the propeller at the 
extreme after- end of the fuselage 
and use gearing and shafting to 

® m 

METAL-BALSA SANDWICH 

Combines Lightness, 

Strength, and Formability 

Consisting of thin sheets of high- 
strength aluminum alloy, separated 
by a thick, low-density core of balsa 
wood, Metalite, a new structural 
material, is described as forming a 
light, rigid unit. The grain direction 
of the balsa core is set at right 
angles to the much thinner metal 
faces. Bonding of core and faces is 
done in one operation, under moder- 
ate heat and pressure, in a mold of 
the desired shape. 

Because of the thickness gained 
by the light core, the bending stiff- 


couple engine and propeller together. 
This has been done successfully 
on larger planes such as the high- 
speed Douglas “Mixmasters.” 

Other suggested power and pro- 
pulsion ideas would provide jet- 
dnven propeller blades with the ex- 
haust gases exiting at the blade tip 
Here it is claimed that a rudimentary 
combustion chamber at the pro- 
peller hub would be all that is 
necessary for a simple, cheap, and 
light power plant. As with most jets, 
fuel consumption would be high but 
it is felt that economic and other ad- 
vantages would outweigh this. 

Not content with three or even 
two -control systems, engineers at 
Consolidated-Vultee are experi- 
menting with the Spratt wing which 
is mounted on a universal joint 
above the fuselage. One control 
— the stick — moves the entire wing 
in a manner that accomplishes the 
combined functions of rudder, ele- 
vator, and ailerons. 

A considerable portion of the 
doubt regarding private aviation 
centers about the question of safety. 
Again referring to statements of Mr. 
Geisse of the CAA, it is reported 
that accident figures for stall- and 
spin-proof planes now stand at 
4,000,000 miles flown per fatal ac- 
cident. Using 5000 miles per year as 
about the maximum that a private 
pilot can be expected to fly, it would 
take one pilot a reassuring 800 years 
to accumulate this mileage! 

€> 

ness of a completed panel is many 
times greater than that of the single 
sheet of metal of the same weight 
according to the makers, Chance 
Vought Aircraft. The panels also 
provide great resistance to failure 
either by local wrinkling or under 
transverse- shear loading 

Metalite, it is reported, eliminates 
skin wrinkling of aircraft surfaces 
under load, and because whole 
panels can be fabricated with 
scarcely an external break, parasite 
drag may be reduced to a mini- 
mum. It is anticipated that designers 
of ground transport and, perhaps, 
domestic equipment will also find 
the material useful. 


• Thickness and 
rigidity, without a 
proportionate 
increase In weight, 
are added to 
metal by 
light balsa core 
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Factories On The Move 


With Forethought and Planning that Rival the Best-Laid Strategies 
of Armies, Industry is Shifting to New Sites. Local Skills, Water 
Power, Climate, and Other Once-Vstal Factors Yield to Emphasis 
on Markets, Tailored Transportation, and Community Outlook 

By EDWIN LAIRD CADY 


• LOOKING AHEAD • 
Scientific management planning 
grew slowly at first; blossomed fully 
under the pressure of war. . . Now, 
the same type of thinking that 
boosted production is being used to 
integrate processes and products with 
the economic warp and woof of the 
market area beyond plant walls. . . 
Modern industrial planners have far 
greater freedom from technical 
bugaboos than did the tycoons of yes- 
terday; however, subtle under-surface 
factors must be recognized and 
evaluated. 


I F flan s which hundreds of indus- 
trial managements laid down 
during the war are earned out, then 
industrial plants soon will be on the 
move as never before Eastern man- 
agements plan to move west, west- 
erners east, northerners south, 
southerners north, big-city plants to 
small towns, rural plants to big 
towns, mid- city shops to the 
suburbs, and suburban ones to the 
center of town. 

Large companies and small ones 
alike are involved. General Elec- 
tric Company long since announced 
a program to move production units 
out of its huge Schenectady works 
and scatter them among small towns 
at least 100 miles away. A power- 
transmission equipment maker and 
a precision- castings producer have 
both pulled up stakes in small 
towns, moved to where their plant 
windows almost are illuminated by 
the bright lights of Times Square. 

Opposite to all this, big com- 
panies like E. C. Atkins Company 
emulate the suburbanite who wrote 
an advertisement to sell his house, 
read back his own copy, and de- 
cided that if the place was that 
good he had better keep it. They 
add up all the factors on both sides 
of the moving-or-staying question, 
and decide to stay. But m staying, 
they still will make changes. They 
will modernize buildings, readjust 
shipping facilities and methods, try 

JUNE 1946 


to obtain where they are everything 
that they could get by moving. 

Behind the trend toward re-locat- 
ing plant facilities is the solid fact 
that the points by which industrial 
locations are judged are changing 

LOCATION TECHNOLOGY - Cli- 
mate is an example. Plants once lo- 
cated where the climate was hot for 
vat impregnating of wood products, 
cold for foods storage, moist for 
cotton spinning, dry for air-drying 
of chemicals, and so on. But now, 
lactones are so easily re-climatized 
— specially air conditioned — and 
their air conditions are kept so sen- 
sitively adjusted to the needs of 
processes, that it makes much less 
difference what the weather on the 
outside may be. 

Water is a similar case. From 
soda pop to fine chinaware, there 
used to be thousands of products 
which were good or bad in accord- 


ance with the chemical conditions 
of the water supplies where they 
were made But now, all “critical” 
water is specially conditioned no 
matter where it comes from. 

Labor factors also have changed. 
Industry has learned that so-called 
“cheap” labor can be highly ex- 
pensive. Anyway, national laws and 
nation-wide labor unions are see- 
ing to it that this consideration is no 
longer very important. And the 
speed with which almost anyone can 
be trained to work m a modern 
plant was so well demonstrated dur- 
ing the war that the concentration 
of specialized craftsmen m localized 
areas no longer means as much as it 
used to. 

MARKET STUDIES— Now, markets 
for finished products are taking 
over as the number one considera- 
tion in plant locating. This factor is 
not new, of course, but the scientific 



Located "downtown" for years, Emerson Electric has moved to the outskirt location 
and modern plant shown here. Space for cafeterias, employee recreation, and new 
medical facilities are important supplements to expanded manufacturing activity 
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thoroughness with which markets 
are studied today is not more than 
15 years old. 

These market studies are co-op- 
erative affairs. A maker of chlo- 
rine products for household and 
factory disinfection is making such 
a study right now. Wholesale gro- 
cers and other distributors are help- 
ing with it; they are telling just how 
the transportation costs and speeds 
from various locations would in- 
fluence them when considering the 
purchase of these products. Rail- 
roads are telling what they can of- 
fer in spur-track facilities and in 
land rentals. Builders of special 
automobile trucks and bodies are 
looking at the delivery problems, 
offering tentative plans for the fleets 
that would be needed for short dis- 
tance delivery from loading plat- 
form to city points, or for longer 
distances. Communities are deciding 
whether they want the plant or not, 
what buildings and land locations 
they have, what they will offer in 
tax concessions and in financial 
help. 

Every one of these studies is 
based upon the factors of how much 
disinfectant can be sold, to what 
consumers, at what distances from 
the plant, and at what distribution 
costs. Competition is considered 
too. There is no point in putting the 
plant in a community which already 
is so well served that only cut-throat 
methods will get the business. 
Rather, a series of plants will be lo- 


cated in communities that need the 
product. 

Studies like this one are being 
made everywhere. And what a com- 
munity learns from studying the 
problems of a chemicals company, 
it can apply when extending invita- 
tions to other industries. As a result, 
communities know themselves and 
their industrial needs as never be- 
fore. 

The city of Cleveland has an ex- 
tensive advertising campaign to at- 
tract “end-product” industries to 
its district. Many years ago, it be- 
gan to build up as a center for the 
production of steel, aluminum, and 
other materials. Now, it wants to 
fabricate more of these into con- 
sumer products, cut down on freight 
costs to fabricators’ plants, and let 
its metals-melting plants get more 
of their scrap materials from their 
own back yards. Numerous other 
communities are following the same 
idea. They know what industries 
they need to support and augment 
their present ones, and they are as 
discriminating as they are aggres- 
sive m going after them. But back 
of every such campaign is a series 
of scientific studies of markets and 
distribution costs for the goods to 
be made. 

TRANSPORT — The transportation 
picture is changing. The change is 
not as rapid or as thorough- going 
as it might be, of course. Commodity 
classifications for freight still exist, 


excepting foi air freight, and they 
still will be hampering the eco- 
nomics of plant locations and ot 
marketing as long as carriers and 
politicians can make capital of them 
But cutting steadily into the tend- 
ency of the commodity- classification 
rate to confine some industries to 
some localities is the specially de- 
signed freight car, ship, truck body, 
and even airplane. 

These specially designed vehicles 
turn common carriers into materials - 
handling devices. They make over- 
land transportation part of the pro- 
duction line. 

Everyone has seen the motor 
trucks that mix concrete as they 
transport it, the refrigerated freight 
cars for perishable foods, and is 
familiar with the lake ore freighters 
which are materials -handling plants 
on hulls. Not so familiar are the 
special cars and trucks designed to 
ripen fruit en route from farm to 
city, and to permit air-drying or 
even chemical processing of mate- 
rials while in transit. But the engi- 
neering theory of “processing while 
in transit” — of using specially air- 
conditioned cars to give paper the 
right moisture content while en 
route to the printer rather than forc- 
ing the printer to store the paper in 
a special room while the air condi- 
tions it, for example — is finding wide 
applications and will find still wider 
ones when some of the present trans- 
portation unit designs get into pro- 
duction and extensive use. 











■ ■ 




Courtesy Albert Kahn Associated Architects and Engineers, Inc. Boeing Airplane Company Photo 

Unobstructed hght and clean air moke large window areas (left) practical. Air conditioning— note overhead ducts— and high-level 
artificial lighting installations (right) allow the selection of plant locations to be predicated on market rather than climatic factors 


256 


SCIENTIFIC AMERICAN 


JUNE 1946 



Combining with all this is the de- 
pendability of modern production 
equipment. Factories do not have to 
keep their machines m factory towns 
where maintenance supplies are to 
be had quickly. They can take them 
almost anywhere and depend upon 
trouble-free operation. 

RAILROADS HELP — Plywood com- 
panies are taking their veneer- 
sheet-cuttmg operations out into the 
woods, avoiding the costs of ship- 
ping whole logs into their highly 
integrated central factories This 
procedure is made possible first by 
the dependabilities of the processing 
machines which operate in the forest 
plants, and second by highly intel- 
ligent action on the part of the rail- 
roads. The railroads allow a “mill- 
ing in transit” rate by which the 
mills pay only one freight cost — that 
from the woods to the consumers — 
and ignore the fact that the sheets 
stop en route to go thi ough the 
central plants for gluing and for 
special processing. 

Another excellent business opera- 
tion by the railroads is the building 
of special industrial districts. These 
districts are zoned as carefully as 
any residential district. Part of the 
zoning is to make sure that the 
factories in question will have good 
markets locally and along the right- 
of-way served by the road. Another 
part is to make sure that each plant 
has enough land and space, properly 
laid out for efficient manufacturing, 
plus a little extra in which to grow, 
but not enough extra to hold in- 
dustrial land out of use. The rail- 
road then runs service tracks to the 
points where spur tracks must be- 
gin, thus saving the plants the cost 
of running long spurs at costs aver- 
aging from $5.00 to $8.50 per foot. 
As operated by the M-K-T and 
other forward-looking lines, this 
method leads to well-balanced in- 
dustrial communities worked out on 
thoroughly scientific business man- 
agement bases. 

WHY PLANTS MOVE - There are 
many reasons for moving plants. 
One company found that its district 
had insufficient water supplies for 
adequate fire prevention, moved to 
a location on heavier mains. A small 
manufacturer of transformers lo- 
cated “in the back yard” of a cop- 
per-products jobber, has instant ac- 
cess to highly varied raw materials. 
A company which makes extensive 
use of electricity for welding, braz- 
ing, and induction heating got so 
much practical advice from an engi- 
neer of the Commonwealth Edison 
Company that it moved closer to his 
office so it could consult him more 
often. 


Scxap disposal is a problem. The 
difference between profit and loss 
on the disposal of kraft and other 
paper scrap often lies in the dis- 
tance from a consuming market. 
Companies which have large sup- 
plies of unsaleable scrap often move 
to waste land on the outskirts of 
large cities. One such company 
bought a badly eroded farm, used its 
waste to fill and block up the 
gullies, added good top soil and then 
sold the land for residential prop- 
erties. Many swamps have been 
filled in with industrial waste and 
then sold at good-land prices A 
wise management can make quite a 
large secondary profit in this way, 
and if it is filling up gullies or other- 
wise moving its waste down hill, can 
at the same time minimize the han- 
dling costs of its scrap. 

The problem of whether a plant 
should move or not often becomes 
most acute when it has increased 
the value of its land and built up a 
community about itself. If it moves 
without finding other employment 
for its workers who live nearby, 
then it drags down the values it 
has built and must take several 
yeais to build equivalent ones in a 
new location If it does not move 
it may suffer the penalties of heavy 


traffic congestion m a built-up com- 
munity, and of obsolete buildings 
and machines 

Many a plant is movmg for no 
other purpose than to break old 
habits. The management may need 
new machines but be unable to get 
financial backers to dispose of the 
old ones unless it moves a long dis- 
tance and does not take them along 
When a building scientifically de- 
signed to be a tool of production 
is needed, it may be cheaper to 
start with a bare field than to tear 
down present buildings and rebuild. 

In case after case, there seem to 
be more reasons for moving, or for 
establishing branch plants, than for 
not moving The long-term part of 
the reconversion job will find plenty 
of industries on the move. But the 
re-locations of today are quite dif- 
ferent from the opportunistic ones 
of a few years back. The “grab any 
plant on any terms” spirit of the old 
chamber of commerce is gone. Mod- 
em moves are made on the basis 
of cold scientific planning, with rail- 
roads, power companies, and com- 
munities as well as plant manage- 
ments helping with the planning, 
and with little encouragement for 
the plant which does not look be- 
fore it leaps. 
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INDUSTRIAL DIAPHRAGMS 

Take Advantage of Properties 

Of Synthetic Rubber 

T he diaphragm as used m mechani- 
cal engineering consists generally 
of a disk or other shaped piece of 
flat and non-rigid material held 
firmly at its periphery but with its 
middle portion free to move as far 
as the elasticity of the material per- 
mits. 

Diaphragms of leather, of ex- 
tremely thin metal sheets, and of 
rubber and fabric laminates, are an 
old story as pump parts and as the 
activating members of air speed 
gages. But coming rapidly into the 
industrial field are diaphragms made 
of the new synthetic rubbers and 
their laminates. 

One such application is an oil 
shield for anti-friction bearings. 
Used as the end cap of a closed-end 
housing, the material will expand 
with a slight diaphragm action when 
the oil in the bearing is running hot 
from high bearing speed, but will 
contract to restore full oil volume 
to the races and retainers when the 
bearing speed and temperature are 
reduced. Thus the diaphragmic 
action provides an automatic pres- 
sure-relieving reservoir for heated 
oil and prevents the lubricant from 


bemg forced past the seal at the 
shaft end of the bearing 

Other new uses are in highly 
sensitive proportioning gages for hot 
or cold gases. Here the extreme uni- 
formity of the synthetic rubber al- 
lows close and dependable control, 
while the resistance to heat, dry- ; 
ness, and corrosive fumes provides j 
long life. 

DESTRUCTIVE VIBRATION 

Absorbed at Source 

by Metal's Grain 

V ibrations are inescapable be- j 
cause any running friction in a 
bearing and any dynamic unbal- 
ance in a part may cause them.’ 
They are damaging because they I 
force loads and speeds to be kept ' 
down and they set up fatigue factors * 
that are destructive to metals. Where 
they cannot be reduced below the 
damage points by eliminating their 
causes, they must be dampened. A 1 
method whose use is growing rapid - 1 
ly is to make the vibration produc- 
ing parts out of metals having suchi 
grain characteristics, or out of 
forgings having such directional 
strengths, that the vibrations are , 
caused to do work within the metal ; 1 
itself and thus are dampened at«;, 
their sources. 
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Like the Weather — Insects, Rodents, Weeds, and Other Crop Criminals 
have Long had Little Done About Them. Now, Spurred by War and 
Famine, Chemistry Turns Tongue-Twisting Terms into Literally "Down- 
To-Earth" Products that Protect Plants Against Nature's Scalawags 

By HOWARD C. E. JOHNSON, Ph.D. 

Chemical Editor, Chemical liidustrics 


T oday, world-wide food shortages 
emphasize all too grimly the 
importance of agriculture. Farming 
is not the haphazard process it once 
was. Although crops are still subject 
to all the vagai les of the weather, 
some of the other dangers — diseases, 
pests, and weeds — are being reduced 
by the contributions of chemical 
research. These dangers can be con- 
trolled or eradicated, and crops can 
be improved As with other busi- 
ness, however, investments in time, 
money, and experiment are neces- 
sary, and farmers must spend mil- 
lions on fertilizers, insecticides, 
fungicides, and other chemical aids 
But the money will be returned, 
with interest, in the form of more 
and better foods for a hungry world, 
if the correct investments are made. 

I N S ECTI C I D ES — Only within the 
past few months, several promising 
insecticides have been introduced 
to the market. Some of these are 
chemical, relatives of DDT. One has 
just one chlorine atom less than 
DDT and is called DDD. Said to 
be equal to DDT in most respects. 


and superior m some, DDD is 
cheaper to manufacture than DDT. 
A commercial formulation of it is 
now undergoing tests and will soon 
be introduced to the market. 

A fluorine analog of DDT, called 
Gix, was manufactured in Germany 
during the war. Gix was claimed to 
be more effective than DDT, but it 
is much more expensive to make 
Less effective than DDT, but con- 
siderably cheaper to make, was 
Lucex, made by chlorinating the side 
chain of ethyl chlorobenzene. 

The English, meanwhile, devel- 
oped a different type of insecticidal 
material by adding chlorine to ben- 
zene under the influence of sun- 
light Potent against insects, this 
compound, called 666 — benzene 


• LOOKING AHEAD • 
Fewer "bad" years as farmers adopt 
chemical means of crop protection 
now becoming available. . . More 
food, in spite of dwindling farm labor 
supplies, because losses are lower. . . 
Fruit held on the trees until markets 
and shipping space are ready. . . 
Surer planting with chemical germi- 
nation tests. . . Substantial reduc- 
tions in rodent populations are a re- 
sult of new poisons. 


hexachlonde — exists m four differ- 
ent forms, or isomers, which differ 
only in the geometrical configura- 
tion of the atoms One of these 
isomers, the so-called gamma 
isomer, which occurs to the extent 
of 10 to 13 percent in the mixture, 
was found to possess the greatest 
insecticidal activity. The concen- 
trated material is known as Gam- 
mexane Reports indicate that 666 
may find use as an aphicide and in 
the control of cotton insects. It is 
also toxic to the African migratory 
locust, house cricket, German cock- 
roach, oriental cockroach, body 
louse, bed bug, cabbage caterpillars, 
winter-moth caterpillars, clothes- 
moth caterpillars, various flea 
beetles, mustard beetle, blossom 
beetle, apple-blossom weevil, pea 
and bean weevil, grain weevil, hide 
beetle, wasps, ants, various mos- 
quitoes, houseflies, various fleas, 
poultry red mite, sheep tick, and 
woodlice. 

Gammexane, or 666, may be ap- 
plied as a dusting powder with 
gypsum as a diluent; dissolved in an 
organic solvent and diluted with 
kerosine for spraying; emulsified 


Testing spray rig— proper application is important for most insecticides 
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FIses, reared to 
full health 
and vigor m Pest 
Control Laboratory, 
are used to 
evaluate knock-down 
and killing 
power of experimental 
insecticides 
under standardized 
conditions 


Cauitesy Du Pont Company 



m water, or volatilized fiom a hot 
plate to give a smoke Although 666 
is very stable to heat, it breaks 
down in the presence of alkalies 
to give hydrogen chloride and 
trichlorobenzene. It cannot, there- 
fore, be mixed with lime, or other 
basic compounds for dusting. 

This insecticide is now being 
tested intensively in the United 
States. 

Although the foregoing compounds 
have received the most attention, 
seveial other new insecticidal mate- 
rials have been, studied. The hexa- 
ethyl ester of tetraphosphoric acid 
is claimed by the Germans to be an 
excellent substitute for nicotine for 
use against aphids. In the United 
States, a chlorinated hydrocarbon 
called 1068 has been introduced to 
the market. Like 666, it is also 
l ecommended for conti ol of aphids 
and cotton insects. In addition to en- 
couraging the search for new mate- 
rials, experience with DDT also led 
to xmpi ovements in methods of ap- 
plication. The “aerosol” method, 
where the material is dissolved in 
a liquified gas such as Freon, has 
been found to be as effective in the 
field as m tents and buildings. The 
active ingredient is dispersed in a 
very fine state of sub-division by 
volatilization of the gas, giving ex- 
cellent covet age and speed of kill 
In some cases, however, long-lasting 
activity is lost. 

FUNGICIDES — Although dithio- 
carbamates and the closely related 
thiurams were developed and pat- 
ented several years ago as fungi- 
cides, they have only recently come 
into general use. Fermate and Zer- 
late, iron and zinc compounds of the 
first material, are both coming into 
wide use to treat various plant 
fungus diseases. Oxidation of the 
dithiocarbamates gives the thiurams 


which are used as turf and seed 
fungicides. 

Isoquinohne lauryl bromide, made 
under the name of Xsothan Q15, 
has been studied as a fungicide for 
apple scab. And heptadecyl gly- 
oxalidme, known also as compound 
#341, has shown effectiveness 
against apple, cherry, and rose dis- 
eases. The Germans developed a 
' material for treatment of oat and 
rye seeds which appears to be com- 
pletely effective when the seeds are 
soaked for 30 minutes m a 0.1 per- 
cent water solution of the com- 
pound. 

PLANT HORMONES— A few years 
age, it was found that apple and 
pear dropping in the fall could be 
retarded by spraying with syn- 
thetic growth regulators About the 
same time, it was discovered that 
these substances would also pro- 
mote the growth of roots. 

Affecting the life cycle of a plant 
much as hormones affect the cycle 
of the human organism, the syn- 
thetic regulators were called plant 
hormones Recently, they have been 
found useful for fruit setting, blos- 


som thinning, fruit ripening, delayed 
budding, early flowering, prolong- 
ing dormancy, delaying abscession, 
grafting, producing wider angles be- 
tween the trunk and branches of 
fruit trees, inducing seedless fruit, 
and selective weed killing. 

The compounds found most effec- 
tive were the aryloxy acetic acids. 
One of these, 2,4-dichlorophenoxy- 
acetic acid, known commonly as 2,4- 
D, has attracted considerable in- 
terest as a selective weed killer 
Generally speaking, 2,4-D kills 
broad-leaved plants and is harmless 
to grasses when applied at the rate 
of 200 to 300 gallons of a 0 1 percent 
solution per acre. Dusts and aerosols 
have also been tried, but they are 
more difficult to control and waste- 
ful of material. Although the sodium 
salt of 2,4-D is soluble in water, the 
commonest commercial material is 
the acid itself, formulated with a 
carrier or emulsifying agent. 

The chemical kills most field, pas- , 
ture, an*d lawn weeds without harm- 
ing lawn grasses or cereal grasses 
such as com, wheat, oats, rice, or 
barley. As shown in the accompany- 
ing table, many other weeds are also 
killed and continuing studies are 
broadening the usefulness of the new 
herbicide. Commercially, 2,4-D is , 
available in three different types of 
formulations: the acid itself, which 
must be dispersed in water; water- 
soluble salts, either sodium or ! 
triethanolamine ; and esters, such as ! 
methyl or butyl, which must also be 
dispersed. 

The mechanism of selective weed 
killing is still being studied. It was 
thought at first to be a hormone 
action, causing the plant to “grow 
itself to death,” but many excellent 
plant hormones do not behave sim- 
ilarly. Apparently, the herbicide at- 
tacks the chlorophyll of the plant 
in some way not yet clear. Acting 
as a “systemic” poison, it kills not 
only the tops but the roots as well. 

Other uses besides that of a herbi- 
cide are being discovered for 2,4-D: 


1 Weeds 

Killed by 2.4-D Chemical 

Plant Hormone 

1 Field and Pasture Weeds 


Poison Ivy 

Bull Thistle and other 

Wild Mustard and other 

Poison Oak 

Thistles 

Mustards | 

Bindweed 

Chickweed 

Burdock 

Morning Glory 

Poverty Weed 

Fleabane 

Honeysuckle 

Nut Grass 

Ragweed 

Sumac 

White Top 

Water Hyacinth ] 

Sassafras 

Russian Knapweed 

Pigweed 

Black Locust 

Spreading Dogbane 

Klamath Weed 

Choke Cherry 

Bitterweed 

Primrose 

Cocklebur 

Blueweed 

Dog Fennel 

Lawn Weeds 



Dandelion 

Heal-all 

Ground Ivy 

Plantain 

Knotweed 

Purslane 

White Clover 

Chickweed 

Oxalis 

Pennywort 

Hawk Weed 

Wild Garlic 

Wild Carrot 

Speedwell 
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After treatment with 2,4- D in a 0 1- 
percent mix, weed-choked Sawn (above) 
is entirely dean (right). Hormone 
is effective on many broad-leaf weeds 

It was recently reported, for ex- 
ample, that the methyl ester keeps 
stored potatoes from sprouting 

The English have also developed 
a similar material differing from 
2,4-D only in that one of the chlorine 
atoms is replaced ‘ by a methoxy 
group. It is sold under the name 
“Methoxone.” 

Another compound which is use- 
ful as a blossom thinning agent as 
well as an insecticide and fungicide 
is the sodium salt of dinitro- ortho - 
cresol, formulated and sold as 
“Krenite.” It has been used to thm 
apple and peach blossoms, and, 
moreover, is recommended for the 
control of various aphids, budmoth, 
peach-leaf curl, raspberry blight, 
sooty blotches on pears, and apple 
scab. Except m a few special cases, 
the material is applied as an insecti- 
cide and fungicide to dormant plants 
— before any appreciable amount of 
green tissue shows. To control apple 
scab, Krenite is sprayed on the 
orchard floor in the spring to kill 
the mold spores wintering in the 
dead leaves. 

\ Still another German develop- 
ment with valuable implications is 
the use of triphenyl tetrazolium 
chloride as a reagent for testing the 
fertility of seeds. The compound is 
used as a 1 to 2 percent water solu- 
tion. Cereal seeds — wheat, oats, corn, 
rye, barley, and so on — are soaked 
in the solution for six to eight hours 
except in the case of oats, which re- 
quire 24 hours. The germ cells of 
the seeds that will germinate turn 
red. Seeds thus tested are not 
harmed, for the material is non- 
toxic. 

RODENTiCIDES — Insects and molds 
are not the only villians who prey 
upon the farmers’ crops. Bats, for 
example, cause $500,000,000 damage 
a year, mostly on farms. 

A new rodenticide, known as 
“1080,” has been developed by the 
United States Fish and Wildlife 



Service. Chemically, it is sodium 
fluoroacetate. Extremely poisonous, 
and without identifying odor or 
taste, it is extremely hazardous in 
the hands of anyone except an ex- 
pert. But “1080” is as deceptively 
innocent to rats as it is to man, and 
the animals do not disdain food that 
has been treated with it. It will be 
made available, however, only 
through experienced pest- control 
establishments. 

Indications are that the com- 
pound will also be helpful m keep- 

m $ 

ANTI-ROACH FLOORS 

Eases Roach Problem in 

Food Handling Areas 

F inely divided metallic copper in- 
corporated in magnesium oxychlo- 
ride cement, familiar in flooring 
compositions, has lately found a new 
and important value. Floors of this 
composition, long known to suppress 
the growth of fungi, particularly 
that of athlete’s foot, now have been 
shown to be offensive to cock- 
roaches. Tests indicate that roaches 
scrupulously avoid floors of this 
composition and will not cross them 
to reach food. Apparently the com- 
position is disagreeable to the in- 
sects only on contact. 

MAN-MADE TAN 

Alleviates Loss of 

Chestnut Extract 

Chestnut trees, the chief source 
of sole-leather tanning agents, ap- 
pear doomed to extinction by blight 
in this country. However, efforts by 
Monsanto Chemical Company chem- 
ists to evolve a synthetic tan are 
now said to have resulted in a prod- 
uct superior in some ways to the 
natural product. 

It is of interest that a large pro- 
portion of the sole leather tanneries 
in this country are located in 
Pennsylvania because the chestnut 
grew abundantly in that region. The 
ground logs and bark are “brewed,” 
like tea, with hot water and the in- 


ing down the population of un- 
wanted mammals m the western 
slates. With gophers as a target, 
poisoned gram can be scattered ef- 
fectively in such small quantities 
that grazing cattle or sheep will not 
be harmed Or the poison can be in- 
troduced into the bloodstream of an 
animal, whereupon the carcass be- 
comes lethal to coyotes. 

Alphanaphthyl thiourea, common- 
ly called ANTU for short, is a 
chemical which kill rats upon con- 
tact. 

A war- developed German ro- 
denticide called “Castrix,” is claimed 
to be one fourth as toxic to rats as 
sti ychnme Castrix, however, is 
non-toxic to chickens and other 
fowl at the concentration used 
When grain is impregnated with a 
0.1 percent water solution and used 
as bait, it is effective against mice 
and to a lesser degree against rats. 

Thus, the war against the de- 
stroyers of food goes on, and al- 
though the problems are far from 
solved, chemistry is providing an 
ever-growing arsenal of efficient 
weapons 

m 

fusion concentrated to obtain the 
tannins. Now, most of the trees are 
killed off, but natural tannins are 
still being made from the dead trees. 

The new product, called Exan, is 
said to impart to sole leather a fine, 
smooth grain as well as tightness, 
firmness, pliability, and excellent wa- 
ter-, wear-, and abrasion-resistance. 

LOST SPRAY-PAINT 

Recovered and Re-Used 

with Emulsifier and Solvents 

O ne third or more of the paint and 
lacquer that leaves the spray gun is 
normally lost m spray-booth appli- 
cations. But a major portion of this 
loss may now be recovered by a war- 
developed process, said to yield re- 
claimed coatings which are the equal 
of new paints and lacquers. 

Paint normally caught in the cur- 
tain of falling water that protects the 
spray-booth walls is precipitated in 
the form of a water- and-paint (or 
lacquer) sludge. The free water is 
separated from the sludge, and the 
solvent which has been lost by 
evaporation is replaced by a mixture 
of an emulsifying agent — sulfonated 
castor oil or the like — and an organic 
solvent or mixture of solvents, such 
as acetone, xylene, butanol, butyl 
acetate, or naphthas. The mixture is 
then agitated, resulting in a water- 
in-oil emulsified coating which is 
ready for re-use. The process is con- 
trolled by the Meckler Chemical 
Corporation. 


260 


SCIENTIFIC AMERICAN 


JUNE 1946 


Molding Unlimited 

Known by Various Names, Impression Molding Removes Many of the 
Barriers that Have Stood in the Way of Producing Plastics Products in 
Large Sizes, it Also Eliminates the Need for Expensive Molds and Heavy 
Machinery. Production Processes Can Be Fast and Continuous 


By CHARLES A. BRESKIN 

Editor, Modern Plastics 


O F all the plastics develop- 
ments that either started or 
received their greatest impetus dur- 
ing the war years, impression mold- 
ing perhaps holds the greatest 
promise and, at the same time, is 
subject to the greatest controversy 
within the industry. Since even the 
name has come in for its share of 
discussion, it might be well to start 
off this probe into the most promis- 
ing fields for its application with a 
description of just what the term 
“impression molding” embraces. 

All of those plastics processes — 
variously known as flexible-pressure 
molding, fluid-pressure molding, 
contact- pressure and low-pressure 
laminating — that use materials for 
which pressure requirements are 
very much lower than in conven- 
tional production methods, come 
within the scope of impression 
molding. Since the pressure neces- 
sary to hold in the volatiles and to 
position the material during proc- 
essing is eliminated in the impres- 
sion-molding method, the only 
pressure requirements are that the 
materials be held in firm contact 
with each other and with the mold, 


and that the desired surface finish 
be produced. 

The effect of this marked reduc- 
tion in pressures is to make possible 
the production of many types of 
plastics parts that are either impos- 
sible or impractical using conven- 
tional high-pressure methods. With 
high pressures, the molds, presses, 
and machines must be built to with- 
stand great stress. This naturally 
sets up rigid limits on the size of a 
part that can be produced by either 
injection or compression molding 
While, theoretically, there is no rea- 
son why a small boat, for example, 
cannot be compression molded, the 
cost of molds and presses increases 
at a disproportionate rate as size 
goes up. Thus, compression molding 
of a boat becomes prohibitively ex- 
pensive. 

With impression molding, on the 
other hand, molds and equipment 
can be made in large sizes without 
increasing the cost to an impractical 
point; this follows naturally from 
the fact that only low pressures are 
involved. The ability of this method 
to utilize light molds made of wood, 
sheet metal, or cast resin makes 


• LOOKING AHEAD • 
Decorative plastics wall panels will be 
made in large unit sizes. . . Plastics 
luggage will invade the medium- 
price field. . . Boat hulls will be made 
in one piece. . . Adoption of impres- 
sion molding will call for new designs 
offering new advantages. . . Ad- 
vancing technology will open many 
new fields to this important plastics 
development. 


possible the production of short run 
or experimental parts— usually pro- 
hibitively expensive in compression 
or injection molding where steel 
molds are standard equipment Of 
course, steel molds can be used also 
for impression molding where fairly 
large production runs are in view. 

During the war, when impression 
molding received its most extensive 
application to date, cost was not a 
controlling factor. As a result, the 
methods that were developed now 
seem to use a lavish amount of hand 
labor — and hand labor must be kept 
to a minimum if impression-molded 
products for civilian use are to be 
more than expensive specialties. 
Economical operation of an impres- 
sion-molding plant will depend to a 
large extent on efficiency iii han- 
dling, laying up, and moving raw 
materials and finished products 
which are apt to be bulky and large 
in unit size. 

R. W. Crawford and I. B. Nathan - 
son of Product Development, Plas- 
tics Division, Monsanto Chemical 
Company in a recent evaluation of 
the place of impression molding in 
civilian life found that the most suc- 
cessful method of judging where 



Courtesy Monsanto Chemical Company 

With low-pressure molding, one-piece molded boat hulls become economically practical 
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and how this process would find 
widest use was to consider individ- 
ual fields and individual applications 
m relation to present materials and 
alternates 

PANELS — Wail paneling promises to 
be one of the first uses to which 
impression molding will be put on a 
commercial scale. The special ad- 
vantages will lie in the fact that 
such panels can be made continu- 
ously — not limited, as in high-pres- 
sure laminates, by the size of the 
press platens — and that they can be 
produced on a much shorter cycle 
than can high-pressure panels. The 
ease of application and economy 
of these panels should broaden the 
field for decorative plastics lami- 
nates. 

Present impression-molded wall- 
board consists of one or more layers 
of woven cloth or paper impregnated 
with a resin content of about 50 
percent by weight and cured into 
rigid panels by a continuous proc- 
ess. While types under development 
at this time are essentially decora- 
tive rather than structural, there is 
no reason why this type of material 
should not find use in transportation 
equipment as well as in building 
construction. Furthermore, semi- 
structural and load-bearing panels 
can be produced using a corrugated 



core and phenolic resins in the faces. 
The utility of these panels is further 
increased by the availability of 
flame-proof resins which — when 
used with inorganic textiles or cot- 
ton or rayon— give a fire-resistant 
laminated product. 

I 

! BOATS — One of the fields in which 
the practicability of impression- 
molded products is being intensively 
studied is that of boats. The particu- 

I lar advantage of this process here 
is that it makes possible the con- 
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struction of one-piece hulls. Al- 
leady, boats are being produced 
from sisal fiber treated with low- 
pressure phenolics, and experiment- 
al work is being conducted using a 
sandwich- type structure with a 
honeycomb plastics core. No interior 
structural members are contem- 
plated m this hull. Of course, the 
practicability of impression moldings 
m the marine field can only be de- 
termined fi om actual service records 
which will take several years to 
compile after a number of boats 
have been fabricated and placed m 
use. 

LUGGAGE — There is no better proof 
of the utility of the impression- 
molding process for luggage than a 
new suitcase that has just made its 
appearance on the market. Intro- 
duced in the medium-price field, 
this traveling case, produced by the 
Foreval Plastics Company, makes 
use of six different materials. The 
core for the sandwich structure is 
expanded cellulose acetate, pro- 
duced by E. I. du Pont de Nemours 
and Company, Inc The inside skin 
and one outside skin are Fiberglas 
cloth, a product of Owens-Cormng 
Fiberglas Company, while the sec- 
ond outside skin is a glass fiber mat 
turned out in various colors by the 
Glass Floss Company. The adhesive 
used in gluing the strips of the 
sandwich are Bakelite urea-formal- 
dehyde resin; the resin used to im- 
pregnate the glass cloth and glass 
floss skins is a styrene copolymer 
made by Bakelite Corporation. The 
vinyl chloride extruded bumpers 
and scuff-proof corners are also a 
Bakelite product. 

The finished weight of this suit- 
case is 5% pounds. But, in addition 
to its light weight, it has eye ap- 
peal as well as high strength and 
abrasion resistance. Of course, im- 
pression moldings of any type can- 
not compete m the lower price 


biacket, wlieie the hugest luggage 
volume lies, with bags made of low- 
grade plywood covered with var- 
nished cloth 

VERSUS METAL— -The competition 
which impression molding must 
meet in the toy field is with drawn 
and stamped sheet steel. Since such 
things as the bodies for express 
wagons can be stamped out of medi- 
um-gage steel sheet at low cost, it 
is unlikely that impression molding 
will offer enough important ad- 
vantages over metal to justify what 
would without doubt be a higher 
cost. 

It would seem, then, that the 
opening for impression molding m 
the toy line will come from the de- 
velopment of entnely new play- 
things. Of course, there are a few 
exceptions to this, as *n the case of 
doll carnages which can well be 
designed for production by this new 
method to sell somewhere near the 
price now charged for wooden or 
woven-wicker doll carriages and 
similar units that command relative- 
ly high retail prices. 

Again, m the automotive field, the 
competition is also with stamped 
and drawn steel parts. It would 
seem that impression molding has 
not much chance, on a price basis, 
for such parts as fenders, door 
panels, and so on. This is particular- 
ly true in view of the fact that steel 
is an accepted and proved material 
for these end uses. However, it is 
possible that impression molding 
may find applications in such auto- 
body work as station wagons, which 
are now put together virtually by 
hand, and present indications are 
that it will he used experimentally 
in at least a few parts of some of the 
new conventional cars. 

PROS AND CONS— There are many 
other possible uses for impression 
molding in refrigerators, radio cabi- 


Light traveling bag 
(left) is made 
of Sow-pressure type 
laminates. Its 
sections (right) have 
cores of an 
expanded cellulose 
acetate, are 
covered with glass- 
fiber cloth and 
glass-floss 
skin. Plastics 
adhesives and small 
parts bind 
the whole together 
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Courtesy Columbia Rope Company 

Impression molding produces fine finishes as seen on this plastics casket 


duced to specified diameters and 
thicknesses to meet the individual 
needs of the manufacturer. The 
plastics and methods of use were de- 
veloped by General Electric Com- 
pany 

SMALL BRUSHES 
Now Made with 
New Synthetic 

Bristles of vmylite monofilaments 
are the latest element in the brush 
field. First appearing m nail brushes, 
they are expected to be used in a 
variety of other small cleaning 
brushes. 


nets, caskets, tables, and bookcases, 
to name but a few. Except in such 
cases as inner shell units and door 
liners for refrigerators, the most 
important stumbling block to the 
adoption of this new process in 
these varied applications is the ques- 
tion of public acceptance of the 
rather radically new designs which 
would be necessary to adapt the 
parts to impression molding. 

Then there is the lighting field, 
which holds promise of making good 
use of impression-molded articles. 
It is entirely feasible that with a 
proper choice of filler and use of 
transparent resins, light transmis- 
sion and diffusion can be controlled 
to meet specific design specifications. 
Shields of this type would share 
with other plastics the quite obvious 
advantages of light weight and ease 
of installation and cleaning. 

It would seem that rumors of im- 
pression-molded sink basins, bath 
tubs, and toilets are still very much 
in the future. All indications are 
that presently available laminates 
do not have the high water resist- 
ance necessary for them to with- 
stand long immersion at frequent in- 
tervals. 

However, the true test of what 
fields will successfully adopt im- 
pression molding, and what fields 
will not, can come only as products 
are created and tried out. And much 
of this work will be done within 
the not too distant future. 


$ $ $ 

PLASTICS SEALS 

First Expand 
Then Contract 

Sealing the ends of metal tubes 
against air, water, or dust, and, per- 
haps, sealing the ends of other 
types of products is accomplished by 
the use of special vinyl compounds 
which are first extruded in the form 


of tubing This is then cut and 
crimped at various lengths for sale 
as sealing caps or cut and sold with- 
out crimping for ultimate use as 
sealing sleeves. 

Sold with the plastics pieces is a 
solution m which the plastics caps 
or sleeves must be soaked for a five- 
hour period prior to use. In the so- 
lution they expand half again as 
large as their normal size. While 
still dilated they are placed in posi- 
tion over the tube where they shrink 
to form an airtight fit. 

The water-resistant material was 
developed to keep dust and moisture 
from the interiors of metal tubing 
m refrigerator condenser systems 
during manufacture. But new uses 
are cropping up daily. As sleeves 
they seal the joint between two 
telescoping tubes in condenser sys- 
tems. Or their bright colors (red, 
blue, green, yellow, orange, white, 
and transparent) may dictate their 
use as lead markers for wires and 
cables. Good insulation properties 
make them ideal as coverings for 
bus bars, wire cleat insulation, and 
noise dampeners on machinery. 

Special heat-resistance require- 
ments can be fulfilled by different 
formulations of the compound The 
caps can be crimped or the sleeves 
cut at any length, with a trade mark 
added if desired, and can be pro- 



After soaking five hours in dilator, 
seals slip on easily, shrink to fit 


NIGHT LIGHT 

Has Plastics Case , Uses 
But Little Electricity 

^Vhile it won’t serve as a beacon 
to guide you home on a dark night, 
Nite-T-Lite, which consists of a 



Plug-in safety light 


1/10-watt bulb enclosed in a trans- 
lucent Styron case that plugs into 
an ordinary light plug, will light 
the way into darkened rooms 
Manufactured by Little-Fuse, Inc., 
this attachment gives off a soft glow 
without using much electricity. The 
advantage of the ribbed polystyrene 
case is that it will withstand very 
heavy handling yet is easily as- 
sembled with the other components 
of the light. 

COLORFUL 

Heavy-Duty Plastics for 
Household Appliances 

W hen washing machines, vacuum 
cleaners, electric irons, and steril- 
izers are once more in free supply, 
the chances are that a large propor- 
tion of the agitators, housings, and 
other parts will be produced in a 
range of standard colors from a new 
shock-resistant melamine-formalde- 
hyde molding compound developed 
by the American Cyanamid Com- 
pany. Tough enough for heavy-duty 
applications, this Melmac 3020 can 
be produced in the colors which are 
so important to the public accept- 
ance of plastics. White, blue, green, 
red, and ivory molding compounds 
are immediately available. 
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Conducted by The Staff 



IN OTHER FIELDS 


Successor to 


the Sextant 


Loran, a Far-Flung Mesh of Radio Position-Lines Marking the World 
Air and Sea Lanes like Numbered Streets and Avenues, Bids Fair to Sup- 
plant the Venerable Chronometer and Sextant with a CotSiode-Roy 
Tube. Handicaps to Celestial Navigation Have No Effect on Loran 


By HARLAND MANCHESTER 


O cjr C-47 took off from Floyd 
Bennett Field, Long Island, 
set out in an east-northeasterly di- 
rection, and was quickly engulfed 
in the fog. No land could be seen. 
We were headed for Charlestown 
Airfield, Rhode Island, and our only 
guide was an array of dancing green 
streaks on the glass cathode-ray 
screen of a little black box. The pilot 
had been told to obey nothing else 
At the navigator’s table Lieu- 
tenant Commander Read showed me 
a new kind of aerial road map. It 
was covered with intersecting lines 
which diced coast and sea into 
roughly rectangular chunks. Each 
line bore an identifying number. 
These were not the familiar imagi- 
nary lines of latitude and longitude. 
They were much more tangible. 
They were really there where the 
map showed them to be. The “elec- 
tronic fingers” from the little black 
box reached out and found these 
highways, and the dancing green 
streaks counted out the numbers 
on their route markers. 


Commander Read touched his 
pencil to the map. “We’re heading 
down this line,” he said. “We’ll stay 
on it past Montauk Point, then 
when we get to this intersection off 
Block Island, we’ll make a 90-de- 
gree turn to the left and follow that 
line to the Rhode Island airport ” 
Down the line we flew, as casually 
as though we were driving along a 
parkway and planning to turn north 
at Route 7. Now and then Read 
manipulated knobs and got a “po- 
sition fix” to keep us on the course. 
Soon he made a cross on the line 
opposite Montauk. 

“That’s where we are,” he said. 
We couldn’t see the Point, but we 
took his word for it. He turned the 
knobs again and two hairpin-curves 
of light stood side by side on the 
scope. They edged closer together. 

“When they overlap,” he said, 
“we’ll be at the intersection.” 

Soon they matched, and Read told 
the pilot to make a left turn. A few 
minutes later we dropped through 
the overcast to about 500 feet. There 



Interior of 
Loran transmitting 
station 'where 
operators maintain 
constant watch 
on timing 
equipment. About 
150 such installations 
could cover the 
main travel 
routes of the world 


United States Coast Guard photo 


• LOOKING AHEAD • 
With an eye to the day— yet to come 
— when men will challenge the sky 
and the seas without fear of the ele- 
ments, science has forged a worthy 
weapon in Loran . , . Its implications, 
extending beyond the more obvious 
ones of safety and convenience, are 
of prime importance in air-shipping 
where payloads must always bow to 
the fuel margins needed for safety. . . 
And afloat, the Loran maps are as 
significant as the works of Bawditch; 
the mariner is no longer forced to 
grope along on dead-reckoning when 
the skys are obscured. 


was the airport. After 150 miles on 
these invisible streets, figuratively 
“painted on the air” by radio pulses, 
we were only 100 yards to the left 
of the airstrip. 

This is Loran, (short for LOng 
RAnge Navigation) one of the great- 
est triumphs of the American 
physicists who pooled their talents 
to fight the Axis. Before Loran was 
brought forth by M.I.T.’s great war- 
time research center, the Radiation 
Laboratory, navigators on ships and 
trans-oceanic planes had to “shoot” 
the sun or stars and calculate their 
positions in the traditional way. This 
took so much time that it was not 
geared to the needs of fast-flying 
planes. When weather blacked out 
celestial bodies, even that aid was 
gone. Fuel was wasted, planes were 
endangered, and operations were 
limited. Radio beams, radar, and 
other systems have been used in 
various ways for position-finding, 
but no other electronic method com- 
bines the range, precision, and re- > 
liability provided by Loran. Loran 
tells the navigator where he is, in 
three minutes or less, and operates 
24 hours a day in all weather. 

Ten years ago, Loran was techni- 
cally impossible. Five years ago, it 
was incredible. Yet before the end 
of the war, 3000 ships and 30,000 
planes were navigating by Loran’s 
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after intersection with SLO-54QO, navigation was simplified. On return trip, 
in clearer weather, pilot diagonaled (see upper broken line) across Loran lines 


vast network of radio -highways 
which, in effect, are fixed perma- 
nently m the air. Lines like those 
we followed to Rhode Island now 
gridiron most of the Atlantic and 
the Pacific, covering more than 40,- 
000,000 square miles of the world’s 
navigable waters. 

Attracted by its war-time record 
m saving lives, fuel, and craft, post- 
war commercial vessels and trans- 
oceanic airlines are rapidly adopting 
Loran. The Queen Mary , the Queen 
Elizabeth , and the Gripsholm use it 
regularly, and all over-seas planes 
of American Airlines System, Ameri- 
' can Overseas Airlines, Trans- 
Canada, and Royal Dutch Airlines 
depend upon it. The basic principle 
of Loran can be set forth fairly 
simply. 


ripples intersect one another appear 
to remain stationary. The ripples 
sent out by Loran’s twin radio 
pulses behave the same way, and 
the numbered Loran “highways,” 
which appear on the millions of new 
navigation maps, are simply hyper- 
bolic lines drawn through these ap- 
parently stationary intersection 
points. Thus, a method has been 
found of taking radio waves which 
travel at 186,000 miles a second, and 
making them seem to stand still. 

Each Loran broadcasting team is 
composed of a “master” and a 
“slave” station, located 300 to 400 
miles apart. The master leads off 
in emitting short bursts of radio en- 
ergy, only 40-millionths of a second 
long, and the slave, triggered pre- 


cisely by the impulses from the mas- 
ter, follows suit a known fraction 
of a second later. This slight delay 
prevents the possibility of having 
two highways marked by the same 
signals, and makes the station sig- 
nals easier to identify. 

Soon after our take-off, Com- 
mander Read selected on the dial 
the most convenient station pair 
in the area, the team broadcasting 
from Nantucket and Nova Scotia. A 
procession of upright green lines 
marched across the scope. Using a 
trick borrowed from television, 
Loran dishes up radio signals so that 
you see them on a cathode-ray 
screen, instead of simply hearing 
them. Each line represents a dif- 
ferent Loran station, just as you 
have a choice of many stations on 
your home radio. Two of the lines 
stood still. This was the pair he had 
chosen. Turning knobs to project on 
the screen a series of graduated 
scales, Commander Read quickly 
added up the difference between the 
two time signals and jotted down 
the result, which was 3878 mil- 
lionths of a second. Then he looked 
at the printed Loran map and found 
the highway nearest to his reading. 
It was labeled “3880,” and we were 
just a bit north of it. Since a single 
Loran reading shows only the high- 
way on which the plane or ship is 
traveling, but not the exact spot on 
the highway, a second reading is 
necessary. 

To get his second “fix,” Read se- 
lected Cape Hatteras and another 
Nantucket station, whose lines m- 


HOW IT WORKS— To begin with, 
Loran has nothing to do with radar. 
The super-short waves of radar, 
some of them no longer than a 
cigarette, travel in straight lines like 
light waves and dash off into space 
when they reach the horizon. Con- 
sequently, while radar waves can 
reach the moon, the earth’s curva- 
ture limits their ordinary service 
range to about 250 miles. Long radio 
waves, which hug the earth’s sur- 
face, are essential to Loran. So 160 
meters (the old amateur band) was 
selected. These waves provide “high- 
ways” which reach out over the sea 
as far as 800 miles in the daytime 
and 1600 miles at night. 

Loran sending stations operate m 
pairs, and anyone with a bathtub 
can find out how a station pair sets 
up the fixed highways which now 
girdle much of the globe. Dip both 
forefingers simultaneously into the 
water a few inches apart and you set 
up two circular patterns of ripples 
If you watch closely, you will see 
that, while the ripples move steadily 
outward, the points where the 



Section from Loran map of north-east coast of United States. Area from which 
map at top of page was taken is located just above SLi-3900. Note hyperbolic 
radiation of Loran signals and way in which intersections give fixes on lines 
of position. Actual maps use colors, not broken lines, and are more complicated 
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Courtesy Sperry Gyroscope Company, Inc. 

Using newest Loron receiver (left). Captain H. G Nordenson plots the course 
of the M/S Grips holm on Loran chart Wide commercial use of Loran is expected 


tersect 3880 at an angle. Their green 
signals promptly halted for meas- 
urement. He could now mark our 
exact position on the map. The 
whole job had taken him less than 
a minute. Whenever the wind blew 
us off our chosen Loran line of flight, 
the error was easily corrected by 
another reading. Even when the 
weather cleared on the home flight, 
the navigator didn’t bother to check 
our position by looking out of the 
window. Loran was easier and 
quicker, he said. 

TIME IS ESSENCE — What makes 
i Loran possible is the amazing pre- 
iciseness of its timing equipment. It 
jis an electronic scalpel which slices 
time into millionths of a second, a 
stop watch which freezes these in- 
credible fragments in their tracks, 
and a projection machine which 
turns them into visible symbols that 
any trained man can interpret. It 
las been calculated that a clock of 
comparable accuracy would run five 
;o ten years before it would lose or 
igain as much as a single second. 

| This accuracy was reflected in its 
everyday war-time use. Pacific 
allots, homing to San Francisco, 
mew that if they followed Loran 
ine 2055 they would pass over the 
lorth end of Golden Gate Bridge, 
while if they hopped over to 2075 
jhey would cross the south end. 
i One war-time Loran line ran from 
Ihe American air base in the Mari- 
annas some 1400 miles to Tokyo, and 
j3-29’s rode it back and forth in their 
‘shuttle-service.” With a well- 
narked path to follow, they left 


their customary reserve fuel at home 
and were able to add as much as a 
ton and a half to their bomb loads 
A ship stationed off the Aleutians 
kept its position accurately through 
two weeks of foul weather by means 
of Loran. Plane carriers off Okinawa, 
when weather barred celestial ob- 
servation for three days, used the 
vibrating green lines to hold position 
for homing fighters. Half a dozen 
Loran stations gave good service 
guiding planes across the “Hump” 
between Burma and China. And in 
the Atlantic battle against sub- 
marines. Loran was widely used to 
enable a ship and a plane to keep a 
rendezvous. 

BEGINNINGS — Loran got its start 
in November, 1940, when the Na- 
tional Defense Research Commit- 
tee decided to try out a suggestion 
made by Dr. Alfred L. Loomis, the 
versatile genius of Tuxedo Park, 
New York. A chain of four stations, 
stretching from Delaware to Green- 
land, began operation in the fall of 
1942. They were an immediate suc- 
cess, and the Navy set up training 
courses for station operators and 
navigators. Much equipment used in 
actual service was built by research 
men in the Radiation Laboratory, 
then large orders were placed with 
manufacturing firms. The first air- 
borne receiving set came in two 
units, weighed 75 pounds. Later both 
bulk and weight were halved, and 
the present one-piece set weighs 35 
pounds. 

Meanwhile, in England, B. J. 
Dippy, a former school teacher, had 


been pioneering independently m a 
Bixtish version of the system, identi- 
cal in principle, called “Gee ” Mr 
Dippy’s position lines were much 
shorter than Loran s but they aided 
the RAF in flights over Europe. 
While the Radiation Laboratory 
profited by British experience, 
Loran can be fairly called an Ameri- 
can invention. 

Loran’s greatest value is tor guid- 
ing ships and planes over vast, un- 
marked stretches of ocean, but a 
special system called SS (“sky- 
wave synchronized”) Loian was de- 
veloped during the war to throw 
radio streets over land During the 
final months of the war in Europe, 
the Germans learned how to detect 
tell-tale signals from planes which 
used i adar So SS Loran, which 
could not be spotted because the 
sets in the plane only receive, do not 
broadcast, was used for the night 
bombing of Berlin and other tar- 
gets. Since the signals of SS Loran 
travel by bouncing sky waves, the 
method is effective only at night 
when sky waves are strong. 

V-J Day found the Radiation Lab- 
or aiory scientists experimenting 
with a new Loran system designed 
to give coverage simultaneously 
over land and ocean areas. A chain 
of three experimental stations was 
installed on the east coast which 
covered most of the United States 
east of the Mississippi and a large 
part of the Atlantic Navigation tests 
by the Army and Navy were suc- 
cessful. These stations were moved 
to western Canada to guide the 
snowmobile caravan of Canada’s 
“Exercise Musk-Ox” in its 3000- 
mile scientific trek through little- 
known Arctic terrain. The 47-man 
expedition, which set forth on Feb- 
ruary 15, was fueled and provisioned 
almost daily by a fleet of planes 
Loran gave the explorers their ex- 
act position, which they radioed to 
air bases, enabling the planes to 
drop supplies within a quarter of a 
mile of the caravan. 

WORLD ROAD MAPS — An essential 
part of the Loran project has been 
the printing of 2,500,000 big, elabo- 
rate “road maps,” in which the lab- 
eled radio highways appear in vari- 
ous colors for easy recognition. 

In the office of J. A. Pierce of Har- 
vard, former head of the group of 
scientists which developed Loran at 
the Radiation Laboratory, I saw a 
master map of the world dotted with 
70 red pins, representing Loran 
broadcasting stations whose gridiron 
of navigation lines nearly girdles the 
globe. In the conversion from war 
to peace, some of these stations are 
being dismantled and others in- 
stalled where they will best serve 
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peace-time Raffle One of the ap- 
pealing features oi Loran is its rela- 
tive cheapness The cost of the war- 
time system is generously set at 
$130,000,000, and that includes re- 
search and development and the 
building of some 40,000 receivmg 
sets which became surplus goods 
when the war ended. It is estimated 
that a network of about 150 stations 
would be enough to cover all the 
traveled areas of the sea, and the 
air above it, throughout the world. 
Each station would cost about $100,- 
000 to install, and the maintenance 
of the whole system might run to 
$20,000,000 a year. International co- 
operation will, of course, be neces- 
sary, and world-wide standards 
were discussed in a conference m 
Dublin last March. 

IN WAR AND PEACE— Loi an gear 
was whipped together quickly in re- 
sponse to war’s demands, and de- 
spite its remarkable service, it can 
already be called obsolete. New 
Loran equipment which is even more 
accurate and easy to use already ex- 
ists. Sperry Gyroscope Company 
has started delivery of sets to the 
Navy m which readings are fully 
automatic, eliminating all chances 


LIGHT PLASTICS 

Will Float on Water , 

Retain Flexibility 

Among the plastics developed by 
Dow during war-time for secret mil- 
itary uses and for cable sheathing, 
Styraloy has properties which place 
it m the field between rigid plastics 
and rubber. It is lightest in weight 
of all Dow plastics— it will float on 
water — and its flexibility at low 
temperatures is an outstanding 
characteristic. 

When combined with synthetic 
rubber, Styialoy imparts more flexi- 
bility at low temperatures, better 
electi ical properties, and lower wa- 
ter absorption. It also provides more 
uniform flow and better surface 
finish, which means lower fabrica- 
tion cost. 

AMERICAN-MADE CARS 
Needed in Huge Numbers 
to Meet Foreign Demand 

W ar-time losses created a tremen- 
dous international market for auto- 
mobiles, and m 10 to 20 years the 
world’s pre-war car population may 
be nearly doubled, according to 
James Stanford writing in Ethyl 
News, publication of Ethyl Corpora- 
tion. Moreover, the whole western 
hemisphere “is nearly 100 percent 
American in its automotive prefer- 


of human enor m adding figures 
The navigatoi selects a station pair 
and the set does the figuring, show- 
ing a “highway number” which can 
be found at once on a Loran map. 
And this is only the beginning. 

Like most new inventions, Loran 
can do its part m making any fu- 
tuie war more devastating, and Mr. 
Pierce recently startled the Insti- 
tute of Radio Engineers with an 
awe-inspiring picture of pilotless 
aircraft and bombs directed to their 
targets on Loran’s accurate “high- 
ways.” A Loran line can be thrown 
at night to cross any target within 
1600 miles, he explained, and an in- 
tersecting line can be set up over 
the target to release the projectiles 
for descent Bomb- loaded aircraft 
could be dispatched mdependently 
from dozens or hundreds of launch- 
ing sites toward this line, to which 
their Loian receivers would be sen- 
sitive. When they reached the “high- 
way,” each would alter its course 
and ride the line to the target. 

But the great future of Loran is in 
guiding peace-time traffic. Girdling 
the globe with its invisible streets, 
it is bound to make travel faster, 
safer, and cheaper m the years to 
come. 


ences,” and many of the other na- 
tions also prefer machines made m 
the United States. 

To sell and service the 14,300,000 
overseas vehicles in use in 1940, car 
dealerships and service stations ex- 
tended as far north as the little Fin- 
nish city of Rovanamieni, inside the 
Arctic Circle, and as far south as the 
Chilean town of Porvemr in Tierra 
del Fuego — the islands off the south- 


ern tip of South Ameiica Present 
figures indicate only 6,100,000 foreign 
registrations of American-made cars 
The article tells of people m Peru 
fitting parts from one car into an- 
other, and car parts into trucks 
Tubular metal bedposts were used 
for parts, and gears were cut out of 
pieces of steel, using hand saws and 
files in efforts to keep cars going 
Europe’s need for motor vehicles 
is great, and the market for Ameri- 
can machines girdles the world, Mr. 
Stanford’s article points out. 

SPOT-WELDER CONTROLS 
Built as Units , Boost 
Multiple-Welding Speeds 

A new welder- control unit is said 
to permit automatic- assembly weld- 
ing rates up to 900 spots per minute 
Designed to meet the requirements 
for fully automatic multiple- spot re- 
sistance welding of a large number 
of joints quickly and m one opera- 
tion, the control is claimed to reduce 
the production limitations of such 
welding to the time required to load 
and unload the welding machine 
Called the Ultra-Speed unit, the 
control distributes welding current 
to a single welding point or to groups 
of points successively by means of a 
screw-driven carriage that depresses 
push rods to engage contacts in a 
manner similar to running a finger 
over a piano keyboard. At the same 
time, another element of the carriage 
engages adjustable -stroke plungers 
to control individually the length of 
time the welding current flows for 
each weld. All welding points bear 
on the work simultaneously under 
welding pressure before the first 
weld is formed, and remain until the 
last weld is completed, eliminating 



Welding current feeds to single points or groups of points automatically 
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the separate “squeeze” and “hold” 
times usually required for each weld 
Thus 20, 50, 100, or more joints can 
be made m slightly more time than 
the total of the individual “weld 
times” — at a few hundieths of a sec- 
ond each. Unit construction of the 
control, built by the Progressive 
Welder Company, permits combina- 
tion of such units to accommodate as 
many welding guns as required for 
various assemblies. 

VISION CHECKING 
Speeded by New 
Sight-Screening Unit 

I ndustrial efficiency and safety will 
be promoted by a new vision-check- 
ing program which quickly spots 
those employees who need an eye 
examination and correction, accord- 
ing to the American Optical Com- 
pany, who have instituted the pro- 
gram in their own plants. 

Dr. Paul Boeder, director of the 
company’s Bureau of Visual Science, 
says that the program was devel- 
oped on behalf of industry because 
surveys disclosed that one out of 
every three industrial workers is 
handicapped by deficient vision 
which costs American industry mil- 
lions of dollars in production and 
other losses. ‘Industrial eye acci- 
dents,” he declares, “cost $20,000,000 
each year in direct compensation 
and medical expenses, and inefficient 
eyesight is responsible for many of 
the industrial accidents which cost 
$400,000,000 annually.” 

Pointing out that most industrial 
operations demand efficient vision, it 
is said that inspectors and engravers 
should have keen eyesight, machin- 



Fourteen eye functions are tested in 
a few minutes. Portable checker saves 
time, does not take employee from job 


ists and assemblers of precision 
parts need good eye cooidmation 
because they use their eyes at close 
range over long periods, and drivers 
of motorized equipment should pos- 
sess good depth perception to per- 
form their work m safety. When 
employees lack the necessary visual 
qualifications for specific jobs the 
lesult may be lowered production 
and increased accidents 

Detection of the visually unfit 
under the new program, it is ex- 
plained, is made with the aid of a 
newly developed sight-screening in- 
strument which utilizes polarized 
light to check vision. The device is 
portable and can be carried direct- 
ly into a factory for checking each 
employee’s visual performance. 

Data on 14 different visual func- 
tions can be obtained through the 
device in three or four minutes. 
From this information the eyesight 
specialist determines the employee’s 
need for eye care, particularly as it 
affects his job. If required, a com- 
plete eye examination is then pro- 
vided so that the employee receives 
the benefits of the necessaiy pro- 
fessional services essential for de- 
veloping visual efficiency, safety, and 
general comfort. 

Dr. Boeder reports that AmeHcan 
Optical’s new plan for promoting 
industrial safety and visual efficiency 
also includes the development of 
visual programs designed to meet 
the specific needs of different in- 
dustries, promotion of investigations 
to establish visual-placement stand- 
ards for various job classifications 
so that an employee’s eye capabilities 
may be better utilized; and recom- 
mendations for improving environ- 
mental conditions affecting vision, 
such as poor illumination, glare, 
smoke, and fumes. 

TEST TABLE 

Proves Packaging by Simulating 

Freight-Car Motions 

V ibrating and shaking like a 
freight car, even to the pitch and 
toss, to test packages and products 
to be sure they will arrive in good 
condition and will “work” without 
home tinkering, a new test table will 
give the equivalent of a coast-to- 
coast freight trip in a one-hour test. 

Two eccentric shafts, one under 
each end of a strong table, cause the 
table to vibrate with a circular mo- 
tion in a vertical plane, and with a 
displacement about the same as the 
maximum deflection of average 
freight car springs and at a fre- 
quency similar to their natural fre- 
quency. The shaft at one end of 
the table can run either synchro- 
nously or out of phase with the shaft 
at the other end, or at a different 



Packages get equivalent of coast-to- 
coast freight tup in one-hour test 


speed. As a result, the table has a 
mixed motion and a “pitch and toss” 
m addition to its vertical and hori- 
zontal movements. The rhythm is 
similar to freight cais. The package 
repeatedly bumps a fence secured 
to the table, giving it shocks similar 
to car bumping or tram jerks 
Smaller packages may be stacked or 
larger boxes strapped down to 
duplicate actual freight car loading 
methods used. 

INSECTICIDES 

Play Vital Role in 

Human Affairs 

Insects will inherit the earth unless 
man abandons war and turns his 
martial energies to killing pests, Dr. 
H. L Fla Her of the United Slates 
Bureau of Entomology and Plant 
Quarantine warned in a recent ad- 
dress delivered before the American 
Chemical Society. Pointing out that 
m the United States alone, insects 
destroy about one tenth of each 
year’s food and fiber crops, Dr. Hal- 
ler estimated the annual loss as two 
billion dollars. 

Speaking authoritatively as chief 
chemist of the Entomology Bureau’s 
Division of Insecticides, Dr. Haller 
declared that despite great advances 
in insect-destroying techniques, 20 
percent of America’s annual cotton 
output has been mined m the last 
decade by six of the more common 
insects attacking this crop. “Like- 
wise,” he continued, “four of the 
more common insects attacking 
corn have reduced the average per 
acre yield of this crop by 13 percent. 
Much the same situation exists with 
respect to vegetable and fruit crops.” 

Not all insects are harmful, how- 
ever, Dr. Haller noted. In fact, he 
said, of the 600,000 known species 
only about 6000, or 1 percent, are 
considered dangerous, and of these 
only about 70 kinds are responsible 
for most of the agricultural losses in 
this country. Insects are agents of 
pollination of many flowers and 
hence are responsible for the growth 
of a large group of fruits, and vege- 
tables. He further noted that some 
insects kill others which are harm- 
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Ingenious New 

Technical Methods 

To Help You with Your 
Reconversion Problems 
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New Portable Grinder Lasts Longer 
...Increases Production 

The Portable Gaston Grinder is designed for the grind- 
ing a.nd sanding of metal — also, with wire brushes, for ' 
paint and rust removal Because it is powered by a 3- 
phase motor, without brushes, commutators 01 gears, 
the Gaston will give long service 
The Gaston Grinder starts at full speed. Its speed re- 
mains constant regardless of extra pressure by the oper- 
ator This controlled speed under heavy load, elimi- 
nates glazing of the grinding wheel, produces a better 
giound surface. 

Three sizes of dust-tight Gaston Grinders are available, 
burnished m either "cup- wheel” or "edge- wheel” type, 
as desired. 

In a dusty work atmosphere, that causes throat irrita- 
tion and dryness, chewing Wngley’s Spearmint Gum 
helps keep workers’ mouths moist and fresh— thereby 
reducing work interruptions — and "time out” to the 
drinking fountain. 

Workeis can stay at their machine, while chewing 
Wrigley’s Spearmint — even when their hands are busy. 
There is no lost time. And the pleasant chewing helps 
keep them alert and wide-awake. One Connecticut 
manufacturer with a dust problem reports group pro- 
duction up about 3% over normal, when workers were 
given chewing gum. Other plants and factories every- 
where, claim stepped-up efficiency when chewing gum 
is made available to all. 

You can get complete information from William H. Howland 
2533 East 73rd Street , Chicago 49 , Illinois 



The Portable Gaston Grinder 
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lul, and that some form important 
sources of chemicals such as bees- 
wax, cochineal, silk, and shellac. 

In view of these facts, it was em- 
phasized that man must learn to live 
with insects m general, while at- 
tempting to control or eradicate 
those dangerous to his iood, econ- 
omy, and health 

Discussing the various types ot 
chemicals used to control pest and 
plant diseases, he named lead and 
arsenic compounds as the ma]or 
agricultural insecticides, and copper, 
sulfur, and mercury compounds as 
the chief weapons for guarding ci ops 
against fungi. The war-time develop- 
ment, DDT, will find considerable 
use in both agricultural and house- 
hold insecticides, Dr. Haller pre- 
dicted. Since the use of inorganic 
compounds such as arsenic and lead 
may leave residues that constitute 
health hazards, the trend in the 
development of new insecticides has 
been directed towards utilization of 
organic compounds. 

Organic, or carbon-containing, in- 
secticides may be divided into three 
broad classes — those of animal ori- 
gin, those of plant origin, and those 
prepared synthetically — he con- 
tinued. The first class consists of 
fish oils, glue, and petroleum oils; 
the petroleum oils being most im- 
portant Of several hundred plants 
tested for insecticidal properties, Di 
Haller reported, only a few have 
shown enough promise to be of com- 
mercial value, the most important 
being tobacco, pyrethrum, and the 
rotenone-beanng plants, derris and 
lonchocarpus. Although DDT has re- 
ceived the most attention among the 
new synthetic insecticides, another, 
named benzene hexachloride, has 
been found very effective against 
certain pests. 

LATEX FOAM 

Will Find Many 

Industrial Uses 

Experimentation and development 
in the rubber industry has produced 
a material known as latex foam 
with a multitude of uses ranging 
from seating and sleeping cushions 
to fracture padding for medical use, 
W. L. Jantzen of United States Rub- 
ber Company said in an address at 
a recent meeting of The American 
Society of Mechanical Engineers. 
Comparing the latex foam with 
other types of spongy rubber, the 
speaker said: 

“The important difference is that 
the latex foam is completely porous 
— the skin surfaces of latex foam 
are filled with tiny pores just like 
human skin — and the internal struc- 
ture of the material is a homo- 
geneous mass of interconnecting air 


cells. Thus the latex foam is porous 
through and through — water will 
run through it, air easily passes 
through it and to prove this you can 
blow smoke through it. This perhaps 
is one of the chief reasons for its 
success and adoption for seating and 
sleeping — it is able to completely 
dissipate body heat.” 

Application of the material to seat- 
ing purposes revealed that its sup- 
porting qualities make unnecessary 
the use of solid material, cores of 
appropriate size being run through 
the latex foam, the speaker said. 
He noted also that, while the tex- 
ture does not permit use in the un- 
covered state, tests have shown that 


fabrics wear better over such cush- 
ions than on conventional cushions 
The material also may be combined 
with springs. 

Discussing uses for latex foam 
other than seating, the speaker said: 

“In the sheet form and of soft 
density it is being used as fracture 
padding by doctors and hospitals. 
It is used in operating table and ex- 
amination table pads. It is molded 
into invalid ring cushions and bed 
pillows. It served as lining in metal 
helmets during the war; it provided 
cushioning for sights in certain tele- 
scopic instruments; it provided lin- 
ings for cases housing delicate in- 
struments.” 
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CHIP BREAKER 
Frees Drill for Deeper 
Cutting , Eliminates Hazard 

1 ntroduced as an aid to longer drill 
life and higher operating speeds, an 
improved drill chip breaker operates 
at each revolution of the drill In op- 
eration, the short chips accumulate 
around the mouth of the hole, eliminat- 
ing the long, whirling spirals that 
would otherwise be thrown about the 
machine. Drill coolant is said to flow 
readily past the broken chips. 

Advantages claimed for the Ex-Cell- 



Long, spira! cuttings ore eliminated 


O Drill Chip Breaker include: faster 
drilling, rounder and smoother holes, 
less drill breakage from chip- clogged 
holes, greater safety, and the elimina- 
tion of periodic drill withdrawal to 
clear chips. 

As described by the manufacturer, 
the unit may be used in either vertical 
or horizontal positions and, where space 
permits, on multiple spindle heads. 

POINTING COMPOUND 
Repairs and Waterproofs Brick 
and Concrete Surfaces 

^Vvailable in large quantities for in- 
dustrial use, and in convenient smaller 
quantities for applications around the 
home, a new cement pointing compound 
can be applied at putty consistency or 
thinned out and used as a waterproof- 
ing wash. It dries quickly and Is re- 
ported to seal repaired exterior sur- 
faces completely against water. 

This new material, known as “Brix- 
Fix” and developed by the Greater 


New York Waterproofing Company, is 
produced m four colors — red, gray, 
white, and black — so that repairs can 
be made to match the surrounding 
surface. To use, the dry powder is 
mixed, as it comes from the container, 
with water to attain the leqmred con- 
sistency. Heavy mixtures are applied 
to holes, cracks, and voids with a 
trowel or pointing tool; thin mixtures 
can be brushed on. 

Plant maintenance men and home 
owners' alike will find the compound 
easy and convenient to use, since all 
necessary ingredients except water are 
ready mixed. After all loose mortar is 
removed from the surface to be re- 
paired, the area is thoroughly wet 
down with water and the mixed com- 
pound is applied. After drying, it can 
be painted if desired. 

MASONRY SLADE 

Improves Cutting of 

Construction Materials 

Abrasive masonry- cutting blades that 
are said to overcome objections to 
earlier blades have recently been 
placed on the market. Advantages 
claimed for the “Jade” blade, made by 
Champion Manufacturing Company, in- 
clude: longer life, lower cost per cut, 
quick cutting, and elimination of op- 
erator eye-stram. The blades are of- 
fered in 12- and 14-inch sizes. 


CIRCULAR SAW 

Has Magnesium Frame, 

Passes Through Doorways 

A light-weight portable 12 -inch 
radial saw, made principally of mag- 
nesium, weighs approximately 200 
pounds complete with carrying frame 
and IV 2 horsepower electric motor. Its 
compactness allows it to be carried 
through a 30 -inch doorway. With a 



3 by 16-mch ci osscut and 20 V 2 - inch 
wide 1 ipping capacity, it is reported 
that the poi table saw will handle the 
kinds of work usually done by heavy 
stationary saws. 

The American Saw Mill Machinery 
Company states that the Monarch Uni- 
Pomt saw’s mam feature, in addition 
to lightness, is its “one-point cutting” 
principle with which the saw blade 
always travels through the guide fence 
and cuts the lumber at the same point 
on the table. When making a cut, the 
saw assembly and hardened-steel arm 
move forward on ball-bearing rollers. 
At the completion of each cut, the as- 
sembly moves back and the entire 
table top is clear for layout, measuring, 
and so on. 

Permanent accuracy of the entire 
machine is said to be maintained by 
five simple adjustments, and because 
operating adjustments are kept at a 
minimum, it is claimed that the saw 
will save considerable time on the job. 

INDUSTRIAL TIRES 

Made of New Synthetic, 

Resist Floor Contaminants 

In addition to lesistmg the destruc- 
tive action of oils, greases, and brines, 
a new synthetic rubber compound for 
industrial tires is reported to have 
less rolling 1 csistanee than regular 
construction industrial tires. As com- 
pared with either natural or GR-S 
government synthetic rubber tires, The 
B, F. Goodrich Company says the new 
synthetic stands up better against cut- 
ting and chipping. 

DETERGENT 

Comes in Concentrated 

Form, Cleans Many Materials 

new multi-purpose car-wash and 
household cleaning agent is a syn- 
thetic detergent derived from petro- 
leum and free of animal and vegetable 
fats, greases, or acid. It is non-inflam- 
mable. 

On automobiles and other vehicles, 
the product, called Ethyl Cleaner, is 



Attachments (above) permit notching/ 
routing, shaping, sanding, dadoing, 
boring, and like jobs. Light-weight 
frame adds portability — saw may be 
taken to job (left) by its operators 
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described as equally effective for wind- 
shields, windows, upholstei y, chiomc 
fixtures, tires, canvas tops, and the 

metal body , - 

Among the home uses for which its 
manufacturer, the Ethyl Corporation, 
recommends the detergent is the clean- 
ing of painted, enamelled, and porce- 
lain surfaces and finishes, as well as 
tile, windows, refrigerators, stoves, up- 
holstery, and rugs It is also recom- 
mended for washing fine woolens since 
the deteigent leaves no scum or other 
residue 

Ethyl Cleaner is offered m concen- 
trated liquid form, a 24 -ounce bottle 
produces about 120 quarts of clean- 
ing solution when water is added to it 
Mild to the skin, the cleaner contains 
no abrasives or caustics, does not at- 
tack surfaces or finishes, and is said to 
clean readily in any temperature or 
type of water. The new product also 
appears to possess unusual “wetting 
out” qualities which permit it to satu- 
rate the article or sui face being cleaned 
very rapidly. 

FLAME TOOL 
Projects Flux- Alloy Mix 
in Controlled Atmosphere 

Unusual welding and metal- or plas- 
tics-surfacmg processes may be ac- 
complished with a new flame tool 




so on — makes possible a great variety 
of results 

Typical applications for which Pow- 
der Weld is described as being suitable 
are surfacing with plastics or syn- 
thetics enamels, powdered-alloy braz- 
ing, powdered-metal welding, rod 
welding with projected fluxes, con- 
trolled-atmosphere welding, and metal 
spraying. 

PLASTICIZERS 

Offer Advantages 
In Many Coatings 

T wo new plasticizing resins for use m 
metal, wood, fabric, and paper coatings, 
and with plastics and wax compositions 


are known as 276-V2 and 276-V9; they 
are the flist of a new series of styrene 
resins to come from research done m 
the Dow laboratories. 

The company, describing them as 
water-white, non-yellowing viscous 
liquids which are chemically inert, said 
that they possess an attractive com- 
bination of properties, are soluble m 
all common organic solvents except 
the lower alcohols, and are compatible 
with a wide variety of film-formers 
and plasticizers The workability of 
these new resins with waxes, and their 
resistance to alkali were particularly 
pointed out as greatly expanding their 
use 

Good electrical properties, ready 


SENSATIONAL WAR BARGAINS 

in LENSES and PRISMS 


NOW! MAKE YOUR OWN 

BINOCULARS! 

Complete Set of LENSES 
and PRISMS from 
Navy's 7x50 Model 

SAVE up to $150! 



TO KEEP POSTED on all our new 
Optical Items, send 10c and your name 
and address to get on our regular 
“Flash” mailing list 


TANK PRISMS — 
PLAIN OR SILVERED 

90-45-45 deg 5-H" long, 2 Vs" wide, finely 


giound and polished 
Stock # 3004- S — Silvei ed Pi ism (Perfect) 
$2 00 Postpaid 

Stock # 3005-S — Plain Pi ism (Perfect) 

$2 00 Postpaid 

Stock # 3100- S — Silvered Prism (Second) 

SI 00 Postpaid 

Stock # 3101- S— Plain Prism (Second) 

$1 00 Postpaid 

(Illustrated Book on Prisms included 
2 m FREE) 

P RAW OPTICAL GLASS 

JX An expectional opportunity to secure a large 
variety of Optical Pieces both Crown and 
iei Flint glass (seconds) m vaiying stages of 
processing Many pi ism blanks 
Stock No 703 -S — 8 lbs (mm wt ) 

, $5 00 Postpaid 

‘ ud Stock No 702-S— l x /j lbs $1 00 Postpaid 

“ d MAGNIFIER SET 

an 5 Magnifying Lenses Powers from 1 to 
10 Vauous diam foi many uses Free 
Booklet on Home-made magnifiers included 
■sad Stock # 1026-S $2 00 Postpaid 

MICROSCOPE SETS 

Consisting of two Achromatic Lenses and twe 
Convex Eye Piece Lenses which you can use to 
make a 40 Power Pocket Microscope, or 140 Power 
Regular Size Microscope. These color corrected 
Lenses will give you excellent definition 

Stock No 1052-S $3 00 Postpaid 

Consisting of Prism, Mirror and Condensing Lens. 
These used together with Stock No 1052-S will 
make an excellent Microprojector yielding screen 
magnification of 400 to 1000 Power according to 
screen distance _ „ „ , 

Stock No 1038-S . , . . $2 00 Postpaid 

ACHROMATIC LENSES 

Dia. F.L. 

Stock No. In mms. In rams. Price 

6158-S* 18 80 $1 00 


Torch will weld, braze, metalixe, or 
apply plastics or hard-metal surfaces 

made in the general outlines of an 
ordinary welding torch. The torch has 
a special nozzle and 16 independent 
controls, many of them at the handle 
of the tool. A control box with air- and 
gas-pressure regulating valves, and a 
canister from which powdered mate- 
rials are fed through the flame make 
up the rest of the equipment. 

Known as Powder Weld, the equip- 
ment is described by the maker as “a 
new method of welding, brazing, or 
surfacing with infinite compositions of 
powdered materials.” Super-hard met- 
al coatings and various types of plas- 
tics are said to be quickly and easily 
applied with the device. 

Complete control over all variables 
in the process— amount of flux, amount 
of flux-alloy mixture, flame tempera- 
ture and atmosphere, processing gas 
temperature of projected material, and 


View 
of 

7x50 
Binocular 

Hero’s an unusual oppoitunlty to secure a fine set of 
Binoculais at a Uemenclous saving ol money Build them 
yourself with all of the very same optics contained in the 
Navy’s 7 Powei Glasses Oi you can constiuct a Monoculai 
(«. a Binocular) in which case exactly one half quantities 
of the Binocular Components will be luuushed All Lenses 
and Prisms are in near perfect condition Lenses are 
cemented Complete assembly directions included foi eithex 
project. 

Stock #5102-S — Near Perfect Binocular Set 

$25 00 Postpaid 

Stock #5103-8-— Neai Perfect Monocular Set 

S12 50 Postpaid 

Wc 7 iov) have some of the Metal Parts and Bodies for 
Navy’s 7 x 50 Binoculars Complete details sent with all 
oideis for above sets or upon request 


“OUR ADVERTISING SPECIAL”— 15 Lenses plus 
10-page Idea Booklet Make your own telescope, 
microscope, magnifier, drawing projector, Koda- 
chrome Viewei, use for experimental optics, copy- 
ing, ultia close-up shots, etc Many uses 
Stock # 1-S ... . $1 60 Postpaid 

NEW 50-PAGE IDEA BOOK, “FUN WITH 
CHIPPED EDGE LENSES”— Contains wide vaiiety 
of prelects and fully covers the fascinating uses of 
all Lenses in set listed above— only $1 00 Postpaid 


ALL THE LENSES YOU NEED TO 
MAKE YOUR OWN TELESCOPE! 
ALL ARE ACHROMATIC LENSES 

GALILEAN TYPE— Simplest to make but has 
narrow Field of View 

Stock #5018-S — 4 Power Telescope $1.25 Postpaid 
Stock #5004-S — 

Small 2 Power Pocket Scope $1 00 Postpaid 

PRISM TELESCOPES— Uses Prism Instead of 
Lenses to Erect Image Have wide field of view 
Stock #5012-S — 20 Power Telescope $7 25 Postpaid 

35 MM KODACHROME PROJECTING LENS SET 
—Consists of Achromatic Lens for projecting, plus 
a Condensing Lens and piece of Heat Absorbing 
Glass with directions 

Stock No. 4025-S $1.95 Postpaid 

SPECTROSCOPE SETS . . . These sets contain all 
Lenses and Prisms you need to make a Spectro- 
scope plus FREE 15-page Instruction Booklet. 
Stock No. 1500-S — Hand Type Spectroscope. 

$3 45 Postpaid 

Stock No. 1501- S— Laboratory Type Spectro- 
scope $6.50 Postpaid 

OPTICS FROM 4-POWER PANORAMIC TELE- 
SCOPE— Excellent condition. Consists of Objective 
Prism, Dove Prism, Achromatic Objective Lens 
Amici Roof Prism, Eye Lens Set (. . . a $60 00 

Stick No. 5016-S $6.00 Postpaid 


•ASTERISKED ITEMS are uncemented, but FREE 
cement and Directions included with uncemented 
sets USES —Use these Lenses for making Project- 
ing Lenses, Low Power Microscope Objectives, cor- 
rected Magnifiers, substitute enlarging Lense^ Eye- 
Piece Lenses, Macro-photography, Gadgets, Optical 
Instruments, etc , etc 

LENS CLEANING TISSUE— An exceptional bargain 
in first quality Lens Cleaning Tissue You get 3 to 
4 times as much tissue as when you buy in the 
ordinary small booklets One ream— 480 sheets— 

Stock '#704-S° y ? * Postpaid 


Order by Stock Ho. — Satisfaction Guaranteed — Immediate Delivery 

EDMUND SALVAGE CO., p. o. AUDUBON, new jersey 
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solubility, alcohol and chemical re- 
sistance, lack of acidity, and stability 
on aging will make these new plasti- 
cizing resins useful m plastics and 
calendering compositions, bronzing 
lacquers, paper lacquers, textile coat- 
ings, pressure sensitive adhesives, emul- 
sions, and rubber compounds as well 
as conventional lacquers, the company 
said. 

STABLE IRON 

Used in improved 

Precision Flat 

A surface plate of improved design 
is made of a specially alloyed close- 
grain iron to assure the utmost stability 



Plate edge has fixture-mounting holes 


m the finished plate. Careful anneal- 
ing and treatment by alternate heat 
and extreme cold at various stages in 
production is said to impart a stability 
formerly obtained only by long periods 
of natural aging outdoors. 

The 14 by 24 inch DoAll surface plate 
is constructed with a system of ribbing 
to support the working surface; the 
number of ribs, their placement, and 
depth are engineered, it is reported, 
so as to prevent any appreciable deflec- 
tion in normal use. Three feet, posi- 
tioned to ensure a minimum of sag- 
ging, support the plate. 

The flat surface is pin-point hand- 
scraped with 22 or more evenly dis- 
tributed bearing spots per square inch. 
Maximum deviation of the bearing 
areas from a mean plane is .0002 inch 
over the entire surface The underside 
of the % inch overhang on the plate is 
machined all around. Thus, work or 
fixtures can be clamped to the surface 
plate. In addition, the edge of the 
working surface has been drilled and 
tapped on 2 inch centers all around to 
enable the user to mount special fix- 
tures. 

ARC WELDER 
Does Versatile Job 
On Rural Power 

An economical welder for rural power 
lines, which simplifies welding and in- 
creases its utility for average repair 
and fabricating jobs features an “Arc 
Booster.” When the electrode touches 
the work, the welding current is given 
a boost of intensity for starting the 
arc, and then reverts automatically to 
the amount set for the job. Either of 
the two degrees of arc boosting provided 
is selected by a snap switch, one for 
general work and the other lower 


amount for thin material such as auto- 
mobile fenders. 

Current control for the new “Fleet- 
Arc Jr” is of the separate adjustable 
reactance type and is variable over the 
entire welder range of from 20 to 180 
amperes by turning a hand wheel. 
The new unit, manufactured by The 
Lincoln Electric Company, is for 230- 
volt, single-phase power lines and 
meets the limited input requirements 
of rural utilities and REA because of 
high efficiency and a high power- 
factor. With a maximum input cur- 
rent of 35 amperes, the 360-pound 
welder can be used with the standard 
3-KVA power transformer provided 
by the power company. Current range 
is from 20 amperes at 20 volts to 180 
amperes at 25 volts welding duty, and 
electrodes may range from 1/16 inch 
to 5/32 inch diameter. 

INSIDE DIAMETERS 

Checked Visually By 

Small-Hole Gage 

A dial indicator gage has recently 
been announced that will gage holes 
between .122 and .250 inch inside di- 
ameter, in depths up to 214 inches. 
Variations within the diametrical range 
are obtained by a set of 12 inter- 
changeable gaging plugs. 

With this new small hole gage, in- 
ternal defects— taper, out-of -round, 
bell-mouth, and so on — are immediate- 
ly visible on the indicator dial, thus 
giving a better visualization of the 



Hardened steel ball in gage tip rides 
on hole walls to check contour errors 


condition than is possible with a con- 
ventional plug gage. When calibrated 
and set for a specified inside diameter, 
the gage has a total range of plus or 
minus .004 inch in minimum gradua- 
tions of .0001 inch. The dial is bal- 
anced and can be rotated. 

Made by Federal Products Corpora- 
tion, the new gage is said to be capable 
of measuring a range formerly beyond 
the scope of the dial indicator. 

PORTABLE PLASTICS WELTER 
Gives Tools "Dip" Protection 
Anywhere in Plant 

P lastics protective coating of plugs, 
gages, carbide-tipped tools, and so on 
may now be accomplished at any lo- 
cation in a plant with a new portable 
melting tank of one-gallon capacity 
According to the manufacturer, Aeroil 



Melter uses fighting circuit power 


Products Company, this tank allows 
the plastics compound to be brought 
to dipping temperature, from a cold 
start, in minutes instead of the hours 
normally required for equipment of 
this type. 

The tank, called the Midget-6, fea- 
tures a one-piece inner vat of heavy, 
warp-proof, cast-aluminum of high 
heat conductivity. The special design 
of the unit is said to result in complete 
uniformity in heating the critical plas- 
tics coatings. 

Other features include accurate ther- 
mostatic controls to automatically 
maintain heat at required temperature; 
removable cover with insulated plastics 
handles; neon pilot light; and a carry- 
ing handle for portability. The com- 
plete unit weighs 16% pounds. 

The portability of the 1006-watt 
equipment is aided by a two -prong 
plug which fils standard lighting out- 
lets — no special fuses or wiring is 
necessary. The equipment can be set 
up anywhere in the plant, so that the 
processing can be brought to the parts 
to be coated rather than vice versa 

PATTERNED METAL 
Gains In Appearance 
and Strength-Weight Ratio 

D esign -rolling of patterns into fer- 
rous and non-ferrous sheet and strip 
metal is a new process that offers the 
advantages of decorative textures, im- 
proved strength-weight ratios, and in- 
creased utility values. Called Rigidizing. 



Resistance to mars and finger smudge 
adds attractiveness to metal objects 
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the treatment gives metals finely-tex- 
tured patterns pioviding directional, 
non-directional, or three-dimensional 
effects for decorative interior and ex- 
terior applications such as panels and 
trim m architectural work, transporta- 
tion equipment, appliances, and so on. 

Some Rigxd-Tex Corporation patterns 
are designed for increasing stiffness and 
impact strengths without materially in- 
creasing the unit weight. To date the 
greatest field for the use of Rigidized 
metals is reported to be in utility ap- 
plications such as acoustics, illumina- 
tion, and heat transfer. 

Other uses are anticipated where at- 
tractive textures that mellow light and 
hide such surface imperfections as 
finger prints, scratch marks, and so on 
are important, 

AIR DE-ODORANT 
Dispensed Through Air-Conditioner , 
Portable Unit or Wick-Bottle 

F OR odor control and air-quality im- 
provement in industrial plants and other 
enclosed spaces subjected to occupancy 
and industrial odors, a new system 


mi TYPfe Of AIR CCWmONtNO 
SYSTEM OR UNIT 



For use with air-conditioning systems 


of dispensing Airkem-chlorophyll air 
freshener — has been announced. First 
used in hospitals, this odor counter- 
actant and air-freshener is now sup- 
plied to large motion-picture theaters, 
hotels, restaurants, beauty salons, 
schools, and so on. Airkem has also 
been adapted to industry where un- 
desirable odors are likely to slow up 
production. 

Airkem is reported to be composed 
of a complex group of aromatic sub- 
stances from plants, plus activated 
chlorophyll; the dispensing devices vo- 
latilize these aromatic substances and 
thus bring objectionable odors under 
control. The activated chlorophyll gives 
a pleasurable outdoors effect to the air. 
Enclosed spaces serviced by air-condi- 
tioning umts can be de-odorized by the 
Evapatrol system, an installation which 
may be fitted to existing air-condition- 
ing or ventilating systems. Non-air- 
conditioned areas may utilize either the 
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Airkem poi table Evapatrol unit or 
evaporation hom a 15 ^ -ounce bottle, 
equipped with the special wick. 

When used with air-conditioners, 
whether of the central or the packaged 
self-contained type, the Evapatrol unit 
consists of a reservoir of Airkem, in 
which is a pump, a regulator, and a 
vaporizer. The pump forces the de- 
odorant into a nozzle m the vaporizer 
from which it is sprayed out over a 
cartridge holding excelsior. Some of the 
air of the air-conditioning unit by- 
passes through this cartridge and evap- 
orates and mixes the air freshener into 
the conditioned am The portable type 
differs from the other units distributed 
by W. H. Wheeler, Inc., m that the 
supply of Airkem which is evapoz ated 
is thrown into the air by a motor - 
driven fan. 

BINDERY GLUE 

Based on Plastics Resin , 

Has Permanent Flexibility 

Because of its resistance to extremes 
of temperature and climatic conditions, 
a liquid plastics synthetic resin is 
adaptable for use as a cold padding 
glue m print shops and binderies. 

The use of plasticizing agents is said 
to overcome troubles due to crystalliza- 
tion, hardening, and brittleness, and 
also to impart greater covering 
qualities. According to the manufac- 
turer, Paisley Products, Inc., one gal- 
lon of the glue, called Pliatab, will 
cover two hundred square feet of pad- 
ding area. The compound, which fea- 
tures long storage life and permanent 
flexibility, can be applied by hand 
brushing or spray gun, and is avail- 
able in red and white. 

STEAM CLEANER 

Combines Portability with 

Operating Simplicity 

An economical steam- cleaning unit 
that operates from a standard plant 
steam supply is said to give a powerful 
cleaning action through the use of heat, 
water, detergent, and friction. Weighing 
only 28 pounds, the unit is portable, 
and couplings permit fast connection. 
Steam lines maintaining 80 to 150 
pounds pressure, with % inch valve 
outlets are usable with the cleaner. 

Three manual controls vary the tem- 
perature, quantity of solution, and 


nozzle pi assure to fit the needs of the 
job at hand. Turco Products, Inc de- 
scribe the Hydro Steam Unit as ad- 
justable to deliver a high -temperature, 
penetrating spray, or a moderately 
warm spray. Other features are ease 
of operation and the absence of moving 
parts, pumps, pressure tanks, motors, 
electrical connections, and toxic or ex- 
plosive cleaning agents. 

DRIVING VISOR 

Reduces Motoring Fatigue 

by Blocking Road Glare 

Reflected sun glare, a common source 
of eye-strain and driver fatigue, is said 
to be efficiently screened out by a new 
light-polanzmg automobile visor. The 
driving aid, called the Polaroid Day- 
Driving Visor, is designed to be sus- 
pended m front of the motorist’s eyes 
Made of a curved, polarizmg-plastics 



For day-time use, pushes up at night 


sheet, the visor is supported by a light- 
weight steel frame which attaches the 
unit to the car and allows it to be 
swung up out of the way when not 
needed. It is claimed that the special 
properties of the Polaroid material ex- 
ert a selective control over the light 
reaching the driver’s eyes. 

SUN-WATCH 

Has Luminous Compass Needle; 

Needs No Winding 

A post-war version of an ancient 
horological device is now offered to 
sportsmen in the form of a compass 
and sun-watch combination that tells 
both time and direction accurately. 
The Boyd “Sun-Time” is intended for 
use when fishing, hunting, sailing, 



Non-explosive and 
non-toxic 

cleaning agents are 
used in unit 
that connects to 
shop steam 
lines with single 
valve fitting 
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Time and direction told accurately 

camping, hiking, skiing, or motoring No 
winding or setting is necessary. 

Described as waterproof, compact, 
and durable, the device has a solid 
brass case which houses a compass 
with an unbreakable crystal and a 
luminous jewelled needle. 

PICTORIAL DRAWING 
Done Faster, More Accurately 
with Angle-Ellipse Stencils 

X o speed production of the three-di- 
mensional type drawings now widely 
used in many industries, two new sets 
of draftsman’s pencils have recently 
been placed on the market One set 
of stencils provides the correct axes 
for isometric drawings; the other set 
is designed for drawings with axes at 
dimetric angles. 

Both sets incorporate edge gradu- 
ations for scaling the woik in hand, 
and each stencil has 27 ellipse openings, 
correctly projected and ranging from 
Vq to two inches in diameter. The larger 
Hi-Range Instrumaster Stencils pro- 
vide ellipses of greater diameter. All 
ellipse openings are marked as to the 
size of circle represented and carry 
center lines for locating purposes 
The stencils, manufactured by In- 
strumaster Industries, are made of 
clear plastics stock .040 inch thick 
Graduations and lettering are debossed 
on the lower surface. 

PRECIPITATOR 
Provides Clean Air 
for Industry or Home 

yViRBORNE dust and dirt, a serious 
handicap to precision manufacturing, 
are said to be efficiently reduced with 
a new electrical dust eliminator. It is 
claimed that lower maintenance costs, 
higher efficiency, and greater comfort 
and safety may be achieved with this 
device, called the Raytheon Precipi- 
tator. 

Used to remove smoke, dust, pollen, 
oil mist, and other contaminating par- 
ticles commonly found m fresh and re- 
circulating air systems, the unit ap- 
pears adaptable to metal, textile, pre- 
cision instrument, food, pharmaceuti- 
cal, and other industries. Another in- 
dustrial application is the cleaning of 
re-circulated air in forced-ventilation 
rotating machinery systems. 
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Domestic users may incorporate the 
Precipitator m the heating and ven- 
tilating systems wherever practicable, 
or small individual floor units that plug 
into the lighting circuit may be used. 

Electrostatic dust precipitation in- 
volves passing all airborne particles 
through an electrostatic field and sub- 
sequently precipitating the charged 
particles onto oppositely charged col- 
lector plates. 

The Raytheon device consists of 
three principal parts — the dust-col- 
lector cell, the ionizer unit, and the 
power supply. The iomzers are ener- 
gized by the power pack with high- 
voltage direct current to create a 
strong electrostatic field The collector 
plates are periodically washed down 
to remove the dirt although, on some 
units, washing equipment will be com- 
pletely self-contained 

A 1200 cubic feet per minute Pre- 
cipitator is said to be able to clean, 
by recirculation, the air in a room ap- 



lonizer and collector cell unit. Cell 
variations match capacity to air flow 


proximately 35 by 35 by 12 feet, and 
with a % horsepower motor blower, is 
enclosed m a cabinet measuring 26 by 
27 by 54 inches Standard 115 -volt, 60- 
cycle power is used and it is reported 
that power consumption is 50 watts 
per hour or less than that consumed 
by the average reading bulb. A Pre- 
cipitator of this size, with the installa- 
tion of suitable duct work, is described 
as suitable for removing oil mist from 
high-speed cutting tools. 

BENCH MILL 
Offers Big- 
Machine Features 

Adaptable to many jobs, the new Ar- 
mor milling machine, is reported to 
accomplish accurate and high-speed 
production work, as well as intricate 
tool work, even though reduced to the 
size of a bench-type mill. It weighs 320 
pounds, stripped. 

Eliminating the use of a knee by 
means of a rise and fall spindle the 
mill has both horizontal and vertical 
spindles, and precision adjustable bear- 
ings. A fully automatic power feed is 
available which drives the table in 
either direction through a reversible 
gear box for feeds from *4 inch per 


NEW! 



Farm 


Winner New Product 
Award by "Mill & 
Factory Maga 


POWER-ARM gives amazing extra leverage. 
LOOSENS tight, rusted screws easily. 
TIGHTENS any screw so it stays tight. 
LOCKS against handle for ordinary driving. 

3 POPULAR S1ZES\\ .. 

In following blade lengths and XV^ Phlnips 
diameters. 5 x 1/4 — $1 95, V %f Vne blades 
6" x 5/16"— $2 25, 8" x 3/8"- 
$2 65 Convenient kit carrying \ 
all three sizes at no extra charge 

DISTRIBUTORS AMD DEALERS: \% 

Write us today for complete details \J||l 
on this new, fast -selling tool 1 

SWALLOW AIRPLANE CO., INC. % 

901 Lincoln Ave., Wichita 1, Kansas 


15,000 1077 

FORMULAS PAGES 

HOPKINS 5 
“CYCLOPEDIA 
OF FORMULAS’ 5 

Thousands of copies of this ac- 
knowledged leader among books ot 
formulas are being used daily. 

$5 50 postpaid (Domestic) 


if 
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HANDEE 


TOOL or 
lOOi OSES . 


The original hand tool and today’s finest 
for work on any metal, alloy, plastic, 

wood, horn, hone, glass, etc. Fits your 

hand comfortably, perfectly balanced, 
weighs only 12 ounces. 

Handee’s usefulness is as extensive as the 
number of quick and easy-to-change ac- 
cessories you own . . » choose from more 
than 300 in the Chicago line. Operates 
on AC or DC current at 25,000 r.p.m. 

In compact steel 

carrying case with 
45 most popular 

and practical ac- 

cessories, complete, 
postpaid, $25.00. 


f ©*' -- ' - .W" » 




Handee Tool only 
(not in case) with 
7 accessories, post- 
paid, $18.50. 

Wnte for free 
64-page catalog 

CHICAGO WHEEL & MFG. CO. 

1101 W. Monroe St. Bepf SA, Chicago 7, 111. 

WORLD’S 

SMALLEST MOTOR 

1" x v/s" x 2" made for 27 Volts DC * ftn 
runs on 4 Flashlight batteries till 

REVERSIBLE 

DRIVE it as a generator! “ 

BLAN 64-M Dey Street, Mew York 7, N Y. 
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OPTICAL SPECIALTIES 
Spectroscopes, Optical parts — 
instruments. 

Aluminizing of mirrors. 
CATALOG ON REQUEST 

Laboratory Specialties, Inc. 

144 South Wabash Street 
WABASH, INDIANA 


Talk About 

PRODUCTION 



4,000 Parts Per 
Day with 
DI-ACRO Bender 


"Enclosed is picture 
taken in our plant which 
proves the DI-ACRO Beyd- 
er will do a real production 
job. We are making 4,000 com- 
pleted parts per day, which is 
competitive to rnpst |gg| 

Power Presses.” PS 

(Name on request.) 


Here is an example of "DIE-LESS DUPLICATING” typical 
of a great variety of formed parts readily made with Dl-ACRO 
Precision Machines — Benders, Brakes, Shears. Picture shows 
the finished part formed to die precision, including acute 
right angle bend. Women operating DI-ACRO UNITS 
maintain a high out-put on production work. 

/gSSffiSN 4 Pronounced "D1E-ACK-RO" 









SEND FOR CATALOG 




347 EIGHTH AVE,, SOUTH, 
MINNEAPOLIS 15, MINN. 


JUNE 1946 


SCIENTIFIC AMERICAN 


275 



I 



All Serious-Minded Production Men 

SHOULD HAVE THIS FREE BOOKLET! 


FORGING AHEAD IN BUSINESS 
contains a message of particular impor- 
tance to production men. This is your 
opportunity to obtain a copy of this 
famous book, which has been described 
as a "turning point in the lives of liter- 
ally thousands of men”! 

Although "Forging Ahead in Busi- 
ness" has been distributed to more than 
3,000,000 men, today’s timely edition 
was written in the light of recent world- 
wide developments. Its 64 pages repre- 
sent more than three decades of suc- 
cessful experience in training men for 
leadership in business and industry. 

It demonstrates the method which 
the Alexander Hamilton Institute uses 
to give you immediate help in your pres- 
ent position, while preparing you for 
post-war opportunities. Subjects direct- 
ly related to the work you are doing 
now, PLUS other subjects of fundamen- 
tal value to the business executive, are 
discussed in the book and placed in 
significant relation to one another. Thus, 
a helpful, over-all picture is provided. 

Said one man who had sent for 
“Forging Ahead in Business": 

"In thirty minutes this little book 
gave me a clearer picture of my 
business future than Tve ever had 
before 

• . . and that represents the opinion of 


the Institute’s 400,000 subscribers, in- 
cluding 134>000 production men! 

The booklet further explains how it 
is possible to offer this essential train- 
ing in a minimum of time; how the In- 
stitute program fits in with the most 
crowded of post-war schedules. 

Among the prominent industrialists 
who assisted in the preparation of the 
Course, which is described in "FORG- 
ING AHEAD IN BUSINESS" are: 
Alfred P. Sloan, Jr., Chairman of the 
Board, General Motors Corp.; Thomas 
J. Watson, President, International 
Business Machines Corp., and Frederick 
W. Pickard, Vice President and Direc- 
tor, E. I. du Pont de Nemours & Co. 

Send for 

“FORGING AHEAD IN BUSINESS” TODAY! 

Frankly, this booklet has no appeal for 
the immature mind. It does not interest 
the man who, for one reason or an- 
other, is wholly satisfied to plug along 
in a mediocre job. But, for the alert, 
future-minded individual — the man with 
ambition and "drive"— "Forging Ahead 
in Business" has a message of distinct 
importance. If you feel that it is in- 
tended for you, don’t hesitate to send 
for a copy today. Simply fill in and 
mail the coupon below. 



Weighs 320 pounds, has automatic feed 


minute for high-speed mill cutters 
through 32 steps to a 15 inch feed for 
carbide-tip cutters. 

Eight spindle speeds provide a range 
from 98 to 1140 revolutions per minute 
through double-belted, cast-iron pul- 
leys. The back-gear accessory provides 
a low spindle speed of 33 revolutions 
per minute A one -horsepower motor 
or smaller can be used if desired. 

Made by Aircraft Machinery Corpo- 
ration, the mill has a travel of 12 inches 
longitudinal, 10 inches vertical, and 7 
inches across. Two types of heavy- 
duty vertical attachments are offered 
to convert the horizontal machine into 
a standard vertical milling machine. 

SPOT WELDER 
Moves to Job via 
Overhead Hoist System 

Use of a single portable installation 
for spot welding is one method which 
may help small plants to lower the 
unit cost of products to a point of eco- 
nomical competition with larger fac- 
tories. 

One such installation, used at Vering 
Manufacturing Company, consists of 
only two welding guns operating from 
a single transformer and with a single 
timer and air-hydraulic booster. 

The entire assembly travels on a 
mono-rail chain hoist, thereby per- 
mitting the welding equipment to be 
moved quickly over a wide area and 
raised and lowered at will for welding 



Small plant gets wide use from welder 


ALEXANDER 

HAMILTON 

INSTITUTE 


Alexander Hamilton Institute 

Dept. 35* 71 West 2 3rd Street, New York 10 , N.Y. 

In Canada, 54 Wellington Street, West, Toronto 1, Ont, 


Name. 


Hrm Name 

Business Address . 

Position 

Home Address 
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m different positions. One of the weld- 
ing guns has a short throat and the 
other a deep throat to permit reaching 
all the joints of the assembly. 

This portable dual welding gun unit, 
made by Progressive Welder Company, 
is said to have reduced production times 
and costs and also eliminated drilling, 
bolting, and reaming. 

15 -POUND MOTOR 
Develops Two Horse Power 
for Continuous Dufy 

Extra-compact and light, a two horse- 
power explosion-proof motor of the 
continuous duty type is now available 
for use m railroad, marine, aircraft, 
and special industrial applications. With 
an armature speed of 9000 revolutions 
per minute, the motor can be supplied 
for any output-shaft speed. An in- 
tegrally built gear reducer, used where 
lower speeds are required, adds two 
pounds to the basic weight of 15 
pounds. An enclosure helps to render 



Features heat- resistant construction 

the motor safe for use in hazardous 
locations. 

Construction features of the motor, 
made by Electrical Engineering and 
Manufacturing Corporation, are ball- 
bearings, glass insulation, and high- 
temperature insulating varnishes. Vari- 
ations in models permit operation on 
28, 32, or 110 volts, d.c. 

SHAFT SEAL 

Compensates for Wear 
and Misafinement 

A long-lived shaft seal employing 
neoprene, recently announced, is ex- 
pected to reduce the expense of re- 
peated re-packing of pumps or glands. 

The seal assembly consists essentially 
of a low-friction sealing washer of 
bronze, carbon or hardened steel, and 
a seat of cast iron, bronze, or nitralloy 
as required to give best service with 
the sealing washer selected. The seal- 
ing washer is driven by the shaft; the 
seat is stationary. The two are lapped 
together to give an absolutely smooth 
surface; both are then floated on resili- 
ent neoprene supports to compensate 
for misalinement, wear of sealing 
washer, shaft vibration, and end play. 
A neoprene bellows is used to float the 
sealing washer, while a neoprene cush- 
ion ring is used for the seat. A strong 
spring is used to force the sealing 
washer against the seat. 

The driving end of the resilient neo- 
prene bellows forms a seal between 
the shaft and the driving band. Force 



Resistant to oil and chemicals, seal 
material is resilient and long-lived 


is also transmitted to the metal parts 
which turn the sealing washer, thus 
allowing the neoprene bellows to ad- 
vance freely and maintain a seal as 
the sealing washer wears from contact 
with the seat. 

Neoprene, made by E. I. du Pont de 
Nemours and Company, Inc , was se- 
lected for this shaft seal because it is 
a resilient material which retains its 
original properties for long periods, 
resisting the deterioration caused by 
oils, refrigerants, and most chemicals. 
Thus, the manufacturer can apply this 
shaft seal to a wide variety of uses. 

SOUND-ON-FILM 

Device Takes Dictation > 

Usable for Public Address 

Equipped with an electro -magnetic 
head, which serves the dual purpose 
of recording and reproducing by means 
of a diamond pointed stylus, a new 
recorder indents up to one hundred 
sound tracks across the width of a 
special film. A numbered dial auto- 
matically shows the number of the 
track on which a recording or play- 
back is located. Originally developed 
for use as a sound supplement for 
silent films, the device is now offered 
in other models for business dictation. 

Recordings are made longitudinally 
on the film and the period of record- 
ing on a single sound track is approxi- 
mately 20 minutes. The film, light 
in weight, compact, and tough, can be 
mailed safely and economically since 



Recordings are durable, may be played 
back repeatedly, shipped conveniently 


Get the help of this new 
aid to Scientists 
-Photocopying! 

New unit copies anything 1 
Records important 
data in accurate, 
permanent form 



Alio continuous 

cabin*! moUh fir 

prints up to 42" wlda. my linfth 


PHOTOEXACT 

Ccynua^t/u^r 

AMERICA’S MOST WIDELY USED 
PHOTOCOPY EQUIPMENT 


APECO quickly 
makes copies of. 

CHARTS, GRAPHS 
DRAWINGS 
RECORDS 
REPORTS 
PHOTOGRAPHS 
VALUABLE PAPERS 
CLIPPINGS 
LETTERS 
{over 100 others) 


Now, in your own office, make copies of mn/* 
thivq written, typed, printed, drawn or photo- 
graphed — even if on both sides' Permanent, 
error-proof photocopies — at amazingly low 
cost’ APECO makes them at 1-a-minute speed 
—saves hours of drafting, typing, checking No 
darkroom or technical knowledge needed — 
even a boy or girl can easily operate APECO 

Send for your free copy 
of this informative book! 

..Jells how APECO 
Photocopying can serve you 

20-page, fully illustrated book 
gives >uu the story of Photo- 
copying — shows graphically 
the “what” and “how” of this amazingly simple pro- 
cedure Yours without obligation Write, today 

AMERICAN PHOTOCOPY EQUIPMENT CO 
2849 North Clark St, Dept KH66, Chicago 14, Iflmof 
Representatives in principal cities and Canada 



WANTED 

Financial Aid for Developing and 
Patenting Novel Method on 
AUTOMATIC HEADLIGHT DIMMER 

WILLIAM L. RHODES 

P O. Box 16 Aiken, S C. 


P% lt * VWO*KSHOPL 

Sew 

Iffliei 


• MODEL MAKERS 

• MAINTENANCE 

• H0BIY SHOPS 

• HOME SHOPS 

• SALVAGE ^RTS 


Easy to Plate CHROMIUM 

GOLD, SILVER, NICKEL, COPPER 
. . . For Pleasure and Profit! 

If you have a workshop — at home 
or In business — you need this new 
Warner Eleetroplater. At the stroke 
of an electrified brush, you can 
electroplate models and projects — 
you can replate worn articles, fau- 
cets, tools, fixtures, silverware, etc. 
with a durable, sparkling coat of 
metal . . . Gold, Silver, Chromium, 
Nickel, Copper or Cadmium Method 
is easy, simple, quick Everything 
furnished — equipment complete, 
ready for use. By doing a bit of work 
for others, your machine can pay for 
itself within a week So make your 
shop complete by getting a Warner 
Eleetroplater right away. Send to- 
day for FREE SAMPLE and illus- 
trated literature. ACT AT ONCE! 
WARNER ELECTRIC CO„ DEPT. H-51 
063 N. Wells St.. Chicago 10. Illinois 


s 


FREE Details & Sample 


i WARNER ELECTRIC CO., ««3 n. Wells, Chicago 10, Dept. H-51 J 
I Gentlemen: Send Free Sample and Details to: j 

I Name — — — : — - | 

! Address — „ — 1 — . J 


I City- 


-Zone*- 
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Mow We Are Three! 

CHROLUMINUM 

HOLM 

RHODIUM 

All are first-surface mirrors, 
but each has its special use. 

CHROLUMINUM is perma- 
nently brilliant . 

DUOLUX is accurately semi- 
reflecting * 

RHODIUM is the rugged 
new-comer. It is as surface- 
hard as most steels , and can- 
not be tarnished nor corroded 
under any known conditions 
of use! 

Write for folder of 
information and prices. 

HIGH-VACUUM 
CHAMBERS ARE USED 
IN THE PRODUCTION 
OF OUR MIRRORS . 



it is not affected by humidity or 
changes of climate. 

It is claimed that the Filmgraph has 
sufficient power to be played back 
through loud speakers if desired, and 
that the recording is of high fidelity 
and good tone quality. Manufactured 
by the Miles Reproducer Company, 
the instrument can be used as a 
public address system and a talk can 
be bioadcast by public address and re- 
corded at the same time. 

SNAP SWITCH 
Easily Mounted 
in Limited Space 

Compact and sturdy, a new and 
smaller size open-blade snap switch 
may be vertically mounted singly or 
m multiples. Constructed with a heat- 



Various models give wide adaptation 

treated beryllium copper center blade 
and rolling spring, and offering unusu- 
ally small dimensions— 1 13/32 inches 
by 1 1/64 inches by 5/16 inches — the 
Aero switch has a standard operating 
pressure of 6 to 10 ounces. Single pole, 
normally open, normally closed, and 
double throw types are available with 
ratings of 15 amperes, 125 volts * A.c. 
and 1/3 horsepower, 110 volts, a.c. 

NYLON TUMBLERS 

Resist Boiling Wafer; 

Drop Without Breaking 

0 r inking tumblers are now being 
made of nylon plastics, the first use of 
the material for this purpose. Manu- 
factured by Du Bois Plastic Products, 
Inc., the tumblers are said to be non- 
breakable and heat-resistant — permit- 
ting usage for hot beverages, and ster- 
ilization in boiling water. 

The tumblers are graceful in shape, 
designed with slightly curved sides and 
rimmed top. They come in standard 
eight-ounce size and in an ivory tone 

PIPE GAGE 
Takes Measurements Over 
Wide Range in Tight Places 

F or measuring all sizes of pipe from 
1/8 to 12 inches, and both heavy- and 
thin- wall electrical conduit, a new 
gage operates on the “three points of 
contact” principle. By placing the two 
fixed contact points of one plate against 
the outer contour of the pipe or con- 
duit and sliding the second or move- 
able plate until it makes a third con- 


CHANITE SELF-WELDING FLUX 
REPAIRS all ELECTRIC HEATING ELEMENTS 
So simple anyone can make repairs in your 
broken or burnt-out electrical appliances — 
lions, toastets, stoves & etc Guaranteed 
nothing like it From our mines to your 
appliances #1 00 per package $7 50 per 
do/ Stick form 25$. #2 00 per doz. 

CHANITE SALES COMPANY 
914 South Main Fort Worth 4, Texas 


THE BINARY SLIDE RULE 

equals a 20 inch 
traight Slide Rule m 
precision Has C, Cl 
A, K, Log, LL1, LL2, 
LL3, LL4, Binary, Add 
and Subfciact Scales 
Gives Trig Functions 
iiom 0 to 90 degrees 
and reads to 1 Minute 
The Engine - divided 
Scales are on white 
enameled metal Per- 
manently accurate DIa 
W Large figures and 
„ graduations eliminate 

eyestiain Exceptional value and utility Price 
with Case and Instructions, $5 80 Circulars free' 
Your money back if you are not entirely satisfied 

Gilson Slide Rule Co., Stuart, Fla. 

Slide Rule Makers since 1915 



tZ^QAS MASKS 

Greatest Toy Sensation in Years 

Loads of fun' Cost U S Gov’t $2 50 
Fine war relic— great toy— also useful 
tor spraying pamt insecticides etc 
Big plastic shattei proof goggles make 
vou look like man itom Mats All 
biand new' Adjustable head size 
Canvas shoulder stiap bag included 
Satisfaction guaranteed Order now 


STARK'S — Dept G2 
509 S. State, Chicago 5, ESS. 



For Scientific and Technical Books 
Try our Book Department 
SCIENTIFIC AMERICAN 


The Scientific FORUM 

A new Pacific Coast bimonthly publica- 
tion dealing with borderline problems of 
Science, Psychology and Philosophy. 

Contains new ideas and theories re- 
garding electronics, atomic energy, gravi- 
tation, parapsychology, etc. $ 5 for 2 
years; two sample copies, #1. 

FORUM PUB. CO 

1621 So. Grand, Los Angeles 15 , Calif. 


INVENTORS 


NOW IS THE TIME TO 
PATENT YOUR INVENTION 

Manufactuieis every wheie 
m striving to keep ahead 
of competition are buying 
up patent lights so that 
they will have new items 
to make and sell Hence, 
the wise thing fot you to 
do is also to act at once. 

Protect yout mvention- 
and yomself — by apply-/ 
mg for a patent now 

GET FREE “PATENT GUIDE” 

Our free 48-page “Patent Guide” tells 
what details aie necessaxy to apply , 
foi a patent ; and countless other facts 
you will want to know Mail coupon 
for Free “Patent Guide” and “Record 
of Invention” form today 


Registered Patent Attorneys g 

65 -E Adams Bldg., Washington 4 , D. C. 3 
Please send your 48-page “Patent Guide’' I 

Y° ur ‘Record of Invention” form * 

FREE. This request does not obligate me I 

Name 1 

Address ..... . . < 

City State j 
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Shows diameters and drill -tap sixes 


tact, the markers on the face of the 
gage show the size of the pipe or con- 
duit and also the correct drill size 
for tapping. 

The manufacturers, the Three Point 
Gage Company, state that it is neces- 
sary to contact only a small section 
of the pipe contour and that the device 
will measure pipe m any position, even 
against a wall or in a corner. It is also 
possible to measure a covered pipe if 
there is a small opening where the 
gage may be slipped in between two 
pieces of asbestos pipe covering. 

CRACKED GAS 

Formed with Catalyst 

for Heat-Treat Atmosphere 

Used in conjunction with heat-treat- 
ing furnaces, a new gas cracking unit 
provides a protective, inert atmosphere 
that is effective in temperatures up- 
wards of 2450 degrees, Fahrenheit. Nat- 
ural fuel gas is employed, although 
manufactured gas can also be used This 
gas, mixed with air in a Selas mixing 
machine, is fed into the cracking unit 
which consists of a high nickel alloy 
steel retort heated externally by a 
small furnace built around it. 

Within the retort, porous refractoiy 
cubes which have previously been im- 
pregnated with a special catalyst re- 
act with the air-gas mixture under a 
properly adjusted temperature, to pro-* 



Natural gas input, inert gas output 


duce the conti oiled atmosphere. Be- 
fore enteung the furnace muffle, the 
ciacked gas passes through a short 
cooling tower. 

The manufacturers of the generating 
equipment, Bellevue Industrial Fur- 
nace Company, say the arrangement 
will produce good results throughout 
an unusually wide range of atmosphere 
requirements. 

PREFABRICATED DIES 
Bring Casting Facilities 
To Small Shops 

On-the-spot die casting is now de- 
scribed as available at low cost with a 
high-speed production die-casting ma- 
chine that uses pre -fabricated die sets 
Blank die sets, available from ma- 
chine tool dealers, permit manufac- 
turers to make their own dies by simply 
machining the die cavity and grinding 
the gate 

The DCMT Die Caster is said to 

Jre hn 

7 w 


C d v 


Offers maximum economy for both 

long-run and intermittent die-casting 

take only two to three minutes to set 
up. High production or low runs of die 
castings can be produced in the shop 
as required, eliminating the need for 
large inventories. Runs as small as 250 
parts are reported as economically 
possible, and production speeds of 600 
shots an hour are claimed 

TROWELING PLASTICS 

Molds to Close Tolerances ; 

Is Adaptable To Many Uses 

A plastics troweling compound, which 
can be “tailored” to conform with in- 
dividual requirements, has been an- 
nounced by Duorite Plastic Industries. 
Called “Plastipaste,” it is described as 
being lighter than magnesium, yet 
stronger than the finest grade of wood. 
Uses include making tools, heat and 
electrical insulators, relief maps, art ob- 
jects, novelties, and contamers for vari- 
ous corrosive chemicals. 

A phenolic resin, Plastipaste is held 
to various dimensional tolerances by 
controlmg the shrinkage through regu- 
lation of the percentages of “filler” re- 
quired for its mixing. The filler is a 
special fiber compound known as Duo- 
rite Flox Filler. A catalyst is used as 
an accelerating compound to cause the 
resin to harden. 

Plastipaste is applied by troweling, 
and it will readily adhere to wood and 
other surfaces which are not coated 
with a wax parting agent. When rapid 
hardening is desired, complete curing 
can be effected without heat in about 
30 minutes by replacing the regular 
catalyst with a special one. 
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South Bend Precision Turret Lathes are prima- 
rily designed for the fast, accurate machining of 
small parts. Yet, because of their versatility and 
wide range of spindle speeds, they are readily 
adaptable to various classes of work. They have 
the accuracy for exacting, close tolerance oper- 
ations. They have power and rigidity for pro- 
ducing fine finish. Efficient on production of du- 
plicate parts, they are especially practical for 
second operation work. Available with 1" collet 
capacity, 10" swing, Yd' collet capacity, 9" swing. 
Also South Bend Toolroom Lathes and Engine 
Lathes with 9"» 10", 13", 14J4", and 16" swings. 

SOUTH BEND LATHE WORKS 
Lathe Builders Since 1906 
458 E. Madison St, South Bend 22, Ind. 

1 Ml'] J \ L J , I F 

Take prompt steps to protect your in- 
vention Delays are dangerous Get new 
FREE book. “Piotect, Finance and Sell 
Your Invention," and "Invention Record" 
form Preliminary information free Rea- 
sonable fees Conscientious counsel Easy 
payment plan Learn how to protect and 
sell your invention Write us today 

McMORROW, BERMAN & DAVIDSON 

Regtstered Patent Attorneys 
175- G Atlantic Building, Washington 4, D. C. 




GEARS 

In Stock— SmaaedSat® Detlwnr 

deem. mjmmmS rudnrnm ■proqVoU. thrnA 
baarinca. flexlbla oouplinea. nulloya, eto. A 
complete line iwoArrtcd lhourChfo»KO«o«£» 
Can also quote on upecinl free re of any MmU 
JSond ua your blue prints and inquiries. 

Writ® for Cat®!®® No. 20 

CHICAGO GEAR JWOKKS 
50 N Oakley Ave., Chicago 12, 111 


"A SIX BOON HOUSE, 
$2800.00 Complete, 
Ready for You 
to Move In" 

by George W. Pearce 

The author, a mechanical engineer, re- 
views the history of housing and shows how 
building costs have risen in the last 150 
years until few families can buy a house 
adequate for their needs. 

He then describes how, by the use of 
various money-saving building methods, a 
large, modern, 6-room, thoroughly insu- 
lated, fire resistant, 2-bath bungalow with 
garage can be had most anywhere m the 
United States for #2800 00. 

Included with the book are 10 folded 
drawings 12" wide x 18" long. These 
drawings by Mr Pearce show all the details 
of construction for this house — the wir- 
ing, the plumbing, the automatic oil heat- 
ing system and the fluorescent lighting. 
The book is devoted to showing how simdar 
savings can be made on any house of any 
style, size or floor plan. 

A very readable and interesting book 
Every prospective home owner should have 
a copy. 138 6" by 9" pages, 26 illustra- 
tions, leatherette bound, 10 large drawings. 
Send #2.00 to TECHNICAL PRESS,' 
Box 61, Swampscott, Mass, and your copy 
will be rushed to you postpaid. Distributed 
solely by Technical Press — Not sold in- 
book stores. 
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RRENT BULLETIN 
BRIEFS 


The Editors Recommen 


PROCEDURES IN EXPERIMENTAL PHYSICS — 
By John Strong, Ph.D. A wealth of useful data of 
a practical kind for the constructor, experimenter, 
and skilled craftsman, $7.10 

HIGH FREQUENCY INDUCTION HEATING — 
By Frank W. Curtis, Answers many questions con- 
cerning induction heating and its utility m industrial 
processes. Thoroughly practical m scope $2.85 

TOOL MAKING — By C . M. Cole, Instructions for 
making and using all kinds, from personal tools t<o 
arbor presses, lathes, planers, etc , in difFerem 
metals. $3.60 

TECHNIQUE OF PLYWOOD — By Charles B. 
Norris. Technical information on all phases of plv 
wood manufacture and use, compiled for engineers, 
designers, and users of plywood. Important to many 
phases of peace-time housing and manufacturing 
problems. $2.50 

YOUR HAIR AND ITS CARE — By Oscar L. 
Levin , M,D and Howard T . Behrman , M.D. 
Scientific facts about hair — how to save and beautify 
it, treat infections, and so on. Real facta — not a 
‘< ure for baldness” screed $2.10 

HANDBOOK OF CHEMISTRY AND PHYSICS — 
A classic reference book recently revised and brought 
up-to-date to keep pace with recent research. In- 
cludes materials on all branches of chemistry, physics, 
and allied sciences [Jsed m laboratories and by 
engineers throughout the country. Flexible binding. 
2640 pages. $4.10; Foreign $4.50 postpaid 

ATOMIC ENERGY FOR MILITARY PURPOSES 
— — A General Account of its Development Under the 
Auspices of the United Stales Government, 1940-1945 
The famous Smythe report, telling m relatively 
non technical language of the developments in 
nuclear physics that lead to the manufacture of the 
atomic bomb Paper cover, $1.35; doth $2.10 

PLASTICS — By J, H. Dubois . Third edition, 
again revised and enlarged, with two four-color 
plates This is an important book on the whole 
general subject of plastics, plus much biand new 
material on synthetic rubber, manufacturing processes, 
and plastics moldings. $4.10 

PLANNING TO BUILD — By Thomas H, Creigh- 
ton. Answers many of the questions asked by 
prospective home builders Planning, design, and 
construction are fully covered $2.60 

EXPERIMENTAL ELECTRONICS — By Ralph 
H. Muller , R. L. Gorman , and M. E, Bros. 
A solid book of eminently practical information on 
the characteristics and non-communication applica- 
tions of electron tubes. The text describes experi- 
ments and presents results. For students, radio 
engineers, communications experts, and the serious 
general reader. $4.75 

THE MEANING OF RELATIVITY — By Albert 
Einstein. Second edition with added chapter de- 
scribing advances since publication of first edition 
some 25 years ago. Requires knowledge of advanced 
mathematics and physics; not a popular exposition. 

$ 2.10 

A SMALL BUSINESS OF YOUR OWN — By 
Harold S . Kahm. Simplified, compact, paper-covered 
book that sets out to tell persons with capital rang- 
ing from $10 to $2000 how they can get started in the 
right direction. $1.10 

A PRACTICAL COURSE IN HOROLOGY — By 
Harold C • Kelly. Definite, outright, practical in- 
structions on watch making, repairs, and adjustment. 
. $2.85 


Best Sellers 
I n Science 

SLIDE RULE SIMPLIFIED — By C. O. Hams. 
How to use a slide rule, without anv of the mystifica- 
tion that often surrounds this important tool of the en- 
giiK pi F\( client illustrations make everything clear 
$3 60 including a slide rule; for book alone, $2.60 

HOW TO SOLVE IT — By G. Polya. The text 
deals with the general method of solving problems 
It will be of value to teachers but will also find 
wide use by those who have to solve problems re 
quirmg scientific reasoning. $2.60 

MACHINERY’S HANDBOOK — - 12th Edition. 
“Bible of the mechanical industry.” 1815 pages 
of latest standards, data and information required 
daily in shop and drafting room $6.10 

MACHINE TOOL GUIDE — By Tom C.^Plum- 
ridge , Roy W. Boyd , Jr , and James McKinney, 
Jr. A convenient compilation of data on all tjpes 
of machine tools, assembled in organized form for 
tool and mechanical engineers, millwrights and tool 
equipment salesmen $7.70 

ATOMIC ARTILLERY AND THE ATOMIC 
BOMB — By John Kclloch Robertson Standard 
best seller for years, describing electrons, protons, 
positrons, photons, cosmic rays and the manufac 
ture of artificial radioactivity — now with a chapter 
added on the bomb and the difficulties of its pro- 
duction. $2.60 

PRINCIPLES OF PHYSICS, VOL. Ill — OPTICS 
— > By Francis Weston Sears. One of the most 
modem works on physical optics available today 
At college level, it covers the subject with emphasis 
on physical principles rather than practical apph 
cations. $4.10 

ELECTRONIC PHYSICS By Hector, Lein and 

Sconton. A simplified text for those who desire to 
acquire a sound basis for following the advance of 
applied electronics. $3.85 

A LABORATORY MANUAL OF PLASTICS AND 
SYNTHETIC RESINS — ■ By G. F. D'Alelio. 
IIow to prepare many of the well known resins and 
plastics in the laboratory. Understanding of the 

text requires a knowledge of organic chemistry 

$ 2.10 

FUNDAMENTALS OF OPTICAL ENGINEERING 
— « By Donald H. Jacobs. This new work starts 
out at the very beginning, is mainly non-mathe 
matical, and is probably the best suited of all 

existing books as an introduction to optical design. 
Author is a physicist at Bureau of Standards. $5.10 

WITH THE WATCHMAKER AT THE BENCH — 
By Donald DeCarle. Simple, practical, straight- 
foiward instructions on the repair of timepieces, 
with direct implications to the manufacture and 
repair of delicate instruments of all kinds. $3.10 

TRIGONOMETRY FQR HOME STUDY — By 
William L. Shaaf, Ph.D. Extensive and detailed, 
giving explanations as the text progresses, together 
with numerous practical applications of trig, such as 
machine shop problems, surveying, navigation, and 
so on. $1.10 

THE FUNDAMENTALS OF RADIO AND HOW 
THEY ARE APPLIED — By Henry Lionel W il- 
liams. Good basis for understanding radio equip- 
ment. Suggested for general readers and beginning 
students. $1.10 


Conducted by K. M. CANAVAN 

(The Editor will appreciate it 
if you will mention Scientific 
American when writing for any 
of the publications listed below ) 

Electronics Digest, a 50-page illus- 
trated booklet published quarterly 
for management men and groups, con- 
tains an explanation of the electron 
theory as well as specific electronic 
applications of basic devices. Included 
are articles on: Stratovision, Mot-0 - 
Trol, fluorescent lighting, electrolytic 
tin plating, X-ray inspection, and elec- 
trostatic air cleaning. Request booklet 
B-3726. Westinghouse Electric Corpo- 
ration, Box 868, Pittsburgh 30, Penn- 
sylvania. — Gratis. 

Facts You Should Know About Cen- 
trifugal Pumps and Impellers. In 
20 illustrated pages this pamphlet out- 
lines the fundamentals of centrifugal 
pumps, describes the various types, and 
tells specifically the uses to which they 
are best adapted. It will assist materially 
in selecting pumps that will give the 
most reliable service with minimum 
mamtenance. The Demmg Company, 
Salem, Ohio. — Gratis. 

Perfect Balance is a six-page catalog 
of a line of soft hammers which in- 
clude 14 models and 56 different num- 
bers. Ranging in diameter of head from 
% inch to 2% inches and in weight 
from three ounces to 10 Vb pounds, there 
is a hammer listed for practically every 
industrial, commercial, and professional 
purpose. Gregory Tool and Manufac- 
turing Company , 5300 Tireman Avenue, 
Detroit 4, Michigan. — Gratis. 

How to Put Out a Motor Vehicle 
Fire. Specific details on handling 
various types of fire extinguishers are 
given in this 24-page illustrated booklet. 
Consideration is given to all types of 
motor vehicle fires, both interior and 
exterior. The General Detroit Corpora- 
tion , 2272 East Jefferson Avenue, De- 
troit 7, Michigan. — Gratis. 

Cambridge Surface Pyrometers. This 
12-page bulletin illustrates and de- 
scribes a number of portable instru- 
ments for determining temperatures in 
readily accessible as well as hard-to- 
reach locations. Temperature indicat- 
ing instruments described include roll, 
extension, mold, and needle pyrometers. 
Several illustrations show the instru- 
ments in use on a variety of production 
operations. Request bulletin 194-SA. 
Cambridge Instrument Company, Inc,, 
3127 Grand Central Terminal, New 
York 17, New York. — Gratis. 

Publicity for the Small Company, by 
James W. Corey, is a 12-page book- 
let, the third in a series on public re- 
lations problems, written by leaders 
in the electrical manufacturing indus- 
try. In this booklet the importance of 
publicity is stressed and hints are given 


(The above prices are postpaid in the United States, Add, on foreign orders, 

25^ for postage on each book, except as noted ) 

(All prices subject to change without notice.) 

Iror Sale by: June, 1946 

SCIENTIFIC AMERICAN, 24 West 40th Street, New York 18, N. Y. 

I enclose $ for which please forward at once the following books : 

Name * . 

Address 

Write us for information on books on any subject. We can supply any book in print. 
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WITH VEEDE R-RO0T COUNTING BEVIGES 


VEEDER-ROOT INC. H S D2 




TELESCOPE OBJECTIVE BLANKS 
READY FOR IMMEDIATE DELIVERY 

CROWN INDEX 1 5170 V-64 5 
FLINT INDEX 1 6170 ¥-36.6 
Guaianteed Precision Annealed 
Optical Glass. 

2V4" DIAMETER PER PAIR . . $5 00 

2W DIAMETER PER PAIR 7 00 

31 / 4 " DIAMETER PER PAIR S ©0 

33 / 4 " DIAMETER PER PAIR . . 11 00 
41 / 4 " DIAMETER PER PAIR .. 17 SO 

43 / 4 " DIAMETER PER PAIR .... 25.00 

MAYFLOOR PRODUCTS CORP. 

KATONAH, N Y. 


agiaaisiiaira iig«-i«is:M 


MAGIC ELECTRIC WELDER 

110 volt AC-DC; welds, brazes, soldeis, cuts 
all metals, easy to use, full directions Com- 
plete with power unit, flame and metallic arc 
attachments, carbons, fluxes, rods, mask Used 
by the Navy For professional or hobbyist 
Only $19.95 

MAGIC WELDER MFG. CO. 

239 Canal St Dept PA-6 New York City 



Complete Home 
STUDY COURSES and 
self - Instruction text- 
books, slightly used 
Rented, sold, ex- 
changed All subjects. 
100% satisfaction Cash paid for used courses Full 
details «Ss 100-page illustrated bargain catalog Free. 

Write Nelson Co., 1139 S. Wabash Av., Dept. 2-31, 
Chicago 5, III. 


Make Your Own 


TELESCOPE 


INTENSIVE, practical instructions 
for making excellent telescopes 
capable of serious astronomical 
work, including the glass mirror® 
and at a cost of less than $25 for 
materials, are presented in 

AMATEUR TELESCOPE 
MAKING 

(500 pages, 316 illustrations) 

$4 00 postpaid, domestic; foreign $4.35. 
^FTER you have made your tele- 
scope, there will be other optical 
apparatus that you will want to 
make. Then the book you will 
need is 

AMATEUR TELESCOPE 
MAKING — ADVANCED 

(650 pages, 361 illustrations) 

$5.00 postpaid, domestic; foreign $5 35. 
Ask for detailed information on 
these two practical hooks on an im- 
portant scientific hobby, A postal 
card will do. 


SCIENTIFIC AMERICAN 

24 West 40th Street, N. Y. 18, N. Y. 


as to how companies with small staffs 
can best take advantage of opportuni- 
ties for obtaining publicity. Mr. Leon- 
aid Lathrop , Manager, Electrical Manu- 
facturers Public Information Center , 
155 East 44th Street , New York 17, New 
York . — Gratis. 

Silver Brazing of Steel Parts, by A M 
Setapen, a reprint from a technical 
journal, gives specific details on han- 
dling work of different types Tabula- 
tions give specifications for alloys and 
tensile strengths of joints Handy and 
Harman, 82 Fulton Street, New York 7, 
New York. — Gratis. 

“Surface” Prepared Gas Atmosphere — 
The Science of Gas Chemistry for 
Heat Treating is a 12 -page bulletin 
presenting information on the prepara- 
tion and application of various types of 
atmospheres used in heat processing 
of metals. Request Bulletin SC-129 
Surface Combustion Corporation, To- 
ledo 1, Ohio. — Gratis. 

Mixing and Grinding. This four-page 
bulletin, containing photographs and 
facsimilie blueprints, describes briefly 
the applications of worm-gear speed 
reducers to various types of mixing 
and grinding equipment The Cleveland 
Worm and Gear Company, 3277 East 
80th Street , Cleveland 4, Ohio. — Gratis. 

Centralab Switch Catalog. Containing 
36 pages, this catalog covers infor- 
mation on selector types, tone, lever 
action, medium duty power, stock, and 
special electrical switches. Centralab, 
Division of Globe-Union, Inc., 900 
East Keefe Avenue, Milwaukee 1, Wis- 
consin. — Request bulletin 7 22 on your 
business letterhead. 

Geon Polyvinyl Materials. A number 
of tabulations in this 16-page illus- 
trated booklet cover not only the prop- 
erties of Geon polyvinyl materials but 
also suggested applications. A discus- 
sion of these plastics, together with 
methods of compounding and the ef- 
fects of various compounding practices, 
is especially valuable. The B. F. Good- 
rich Chemical Company, Rose Building, 
Cleveland, Ohio. — Gratis. 

Pointers on Installation and Main- 
tenance of Barnes Hydraulics gives, 
in eight illustrated pages, details lead- 
ing to the proper application of a specific 
type of hydraulic units to particular 
problems. Request Bulletin 013-G. John 
S. Barnes Corporation, 301 South Water 
Street, Rockford, Illinois . — Gratis. 

Feed and Speed Calculator. This new 
slide -rule type device is available to 
machinists for calculating the proper 
feed per tooth per revolution for all 
types of carbide milling cutters, and 
also shows the suggested rate of speed 
for machining many different kinds 
of materials to rough and finished 
states. On the reverse side of this cal- 
culator is shown the relation of revo- 
lutions per minute on the cutter head, 
and the surface speed in feet per min- 
ute, to the diameter of the work. 
Wendt-Sonis Company , Hannibal , Mis- 
souri. — 25 cents. 


BARLOW LENS 

Have you ever wanted to use an 
extremely high magnification on 
your Telescope? Our Barlow Lens 
is a concave achromatic objective 
mounted so that it will slide into 
your Telescope and take the eye- 
piece. It multiplies the magnificat- 
tion 240 percent For example, an 
objective of 60 inches focus and 
a 1/5 inch eyepiece will give a 
magnification of 3Q0X With the 
Barlow lens in the optical system 
you would get 720X. 

Quoting from a recent letter "Re- 
outfit for a Mr. G. I saw it today 
and it is a beauty and Mr G. says 
that it works perfectly. I want to 
buy one of those for my Telescope. 

"I have a Mogey six inch refractor 
in a heavy brass tube. It is a beauty 
and I have had it for quite a few 
years. I have tried Mr G ’s new 
Barlow outfit on it and it sure 
works. Blows up Saturn like an 
orange and the definition is 
perfect/* 

Price: In mounting for Tele- 
scopes which take the standard 

VA" diameter eyepiece. .$20 MS 


Wm.M0GEY& SONS, Inc. 

Established 1882 

PLAINFIELD NEW JERSEY 



Send fat FREE LITERATURE 

BATENTS 

$$$? AND TRADE MARKS 

■ C.A.SNOW 6 CO. 

Reg , Patent Attorneys Since 1875 
430 Snow Bldg. Washington 1» 0. C. 


RADIO be? CONSULTATION 

W ENGINEERING DESIGN 

ELECTRONICS 

Model Development Technical Writing 

R. E. LOVEJOY 

712 Yuma St., S. E., Washington 20, D. C. 



I 

: 



:ad' 

& 

'UluWiinates the 

as you read 

Ma0nrfi€fcv3' times 
Ffeciflofi 

Write 'far descriptive ' 
and price to depatfottiif SA*1 
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SAVE 


50 % 


UP TO 

ON TECHNICAL BOOKS 

Quantities Limited 
Order Now 


Title Author 

Original 

Price 

NOW 

Scattering of Light and the Raman Effect 
Bhagavamtam $4.75 $2 50 

Hair Dyes 3C Hair Dyeing 

Redgrove 

5.00 

2.50 

Book of Garden Improvements 

Brett 2 50 

1 75 

Chromosomes 

White 

1.50 

1 00 

Chemical Species 

Timmermans 

4.00 

2 00 

Private Generating Plant 
Proton 

2.50 

1 75 

Substitutes 

H. Bennett 

4.00 

2.50 

Tin Solders 



Nightingale 6C 
Hudson 

2.75 

1.50 

Manual of Endocrine Therapy 

Cmberg 3 25 

2 00 

Tropical Fruits 

Sukh Dval 

2 75 

1 75 

Welding 8C Metal Cutting 
Molloy 

2 50 

1 75 

Firepumps & Hydraulics 
Potts 8C Hams 

2.50 

1 25 

Handbook of Mica 

Chowdhury 

6 00 

3 00 

Stromberg Injection Carburetor 

Fisher 2 50 

1 75 

Glue and Gelatin 

Smith 

3.75 

2 50 


Elementary Mathematics for Engineers 

Fleming 2.50 1.50 

Methods SC Analysis of Coal SC Coke 

1.50 1 00 

Aviation Instrument Manual 



5 00 

3 00 

Modem Oil Engine Practice 
E. Molloy 

5.00 

3 00 

Aircrew’s Book of Practical 
Robinson & 

Allan 

Mathematics 

1 50 1 00 

Heat Treatment of Metals 
Winning 

1 50 

1 00 

Creatine 8C Creatinine Metabolism 
Beard 4.00 

2 50 

Insect Pests 

Harvey 

4.25 

3 50 

Adhesives 

Braude 

3 00 

2 00 

Cellulose Chemistry 

Plunguian 

2,25 

1 75 

Drug 8C Specialty Formulas 
Belanger 

6 00 

4 00 

Engineers Manual 

(Tamm 

2.50 

1.75 

(To above prices add 10 cents domestic postage 
for each book. For foreign postage add 35 cents 


for each book.) 

(All prices subject to change without notice } 
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Our Book Corner 

THE BOOK DEPARTMENT of Scientific American is conducted with the co- 
operation of the Editors, to make available for you a comprehensive book 
service. Each month the Editors select and review in these columns new books 
in a wide range of scientific and technical fields In addition, they are ready 
at all times to advise you regarding the best available books on any subject 
You are invited to use this service freely. Tell our Book Department what 
kind of books you want, and you will be furnished with the names of available 
books, including prices When inquiring about books, please be specific, 
remember that we can be of the greatest help only when you tell us just what 
you are looking for Books listed in these columns may be ordered from our 
Book Department Add 25 cents per book for mailing outside U. S. All re- 
mittances are to be made in U 5 funds Prices given are subject to change 
without notice. 

TO MAKE CERTAIN that books ordered by or for men in the Army, located m 
the United States, or men in the Navy, Marines, or Coast Guard, located any- 
where, will be delivered, insurance fees should be sent with orders, as follows 
To $5 m value, 3# additional, from $5 to $25, 10j£; from $25 to $50, 15c! 


THE AVIATION ANNUAL OF 
1946 

Edited by Reginald M, Cleveland 
and Frederick P . Graham 

H ere is presented a virtual roundup 
of an important era m the devel- 
opment of aviation— the recent war 
years. Contributors to the book include 
a number of men whose names are 
outstanding m aviation today. The 
photogi aphs, of which there are a largo 
number, are the latest available; many 
of them are highly dramatic. (245 pages, 
7 by 10*2 inches, a directory of avia- 
tion organizations, aircraft manufac- 
turers, producers of engines and in- 
struments, and aviation periodicals )-- 
$4.10 postpaid —A P.P. 

Alt CONDITIONING 
PRINCIPLES 

By Charles Osborn Mackey 

N ot intended as a reference handbook 
on the practical ait of air condi- 
tioning, nor as a catalog or descrip- 
tion of equipment and controls, this 
book confines itself rather strictly to 
the fundamental principles of the sci- 
ence of air conditioning. Therefore, it 
is recommended only for those stu- 
dents, architects, or heating and venti- 
lating engineers who have an adequate 
grounding m thermodynamics, heat 
transfer, and fluid flow. Treatment is 
predominately mathematical and rep- 
resents a great deal of research work 
on air conditioning as a science (204 
pages, semi -flexible covers, 6 by 9 
inches, 32 figures, and 28 tables.) — $2,10 
postpaid — E.F.L . 

MICROBES OF MERIT 
By Otto Rahn 

B y no means all microbes are enemies 
of man, as Dr. Rahn points out, and 
many races of minute beings are ac- 
tually our useful and industrious ser- 
vants. In this book, the story of indus- 
trial bacteriology and mycology (which 
deals with molds) is told for the bene- 
fit of laymen. The book is significant in 
describing how many vital industrial 


operations are performed — from the 
ancient art of bread making to the 
ultra-modern manufacture of penicillin 
and related medicines The author suc- 
ceeds m clarifying the vital changes 
effected by micro-organisms in the im- 
portant industrial processes of making 
cheese, bread, leather, and many other 
valuable products — yet he does it in 
a way to interest and instruct anyone 
of average intelligence. (277 pages, 
6 by 91/2 inches, illustrated.) — $4.10 
postpaid — D.H.K . 

THE NATURE OF PATENTABLE 
INVENTION 
By John E. R . Hayes 

P atent -law students will find this a 
welcome book; it may well serve 
also as a <£ iefresher” and hand manual 
for practicing attorneys It gives first 
principles and their classic applica- 
tions, as well as very recent decisions 
of the Supreme Court, A definition of 
“invention” is attempted in terms of 
the attributes of invention and in the 
light of the philosophical views of 
John Locke, Jan C. Smuts, and William 
James Noteworthy is the complete 
absence of hysteria in the presence of 
the “flash of genius” doctrine. Unfor- 
tunately, the section on chemical pat- 
ents is inadequate and there is no in- 
dex. (183 pages, 6 by 9 inches, umllus- 
trated.) — $5 10 postpaid — S J.S. 

ARCHITECTURAL DRAWING 
AND DETAILING 

By DalzefI and McKinney 

A n excellent guide for the architec- 
tural student, those who wish to 
study the art in their spare time, or 
for executives needing a working 
knowledge of architectural representa- 
tions and terminology, this book gives 
a reasonably complete coverage of the 
fundamentals. Taking first things first, 
the writer starts with recommendations 
on simple architectural-style lettering, 
technique, equipment, work sequence, 
and symbols. Later portions of the book 
follow through, step by step, architec- 
tural drawing jobs on structures of 
various types, A considerable amount 
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c * ON HAND/ 


Heavy 3-IN-ONE 


Light 3-IN-ONE 


Refrigerators, mixers, motors, 
power tools lawn 
mowers, ironers 


Sweepers, sewing machines, 
hinges, guns, locks, 
metal drawers 



Equatorial Mountings for 
Weather Bureau Instruments 
and Telescopes 

Ramsden Eyepieces 

*4'\ l A'\ 1" EFL. 1 l A” dia each # 5 10 

C. C. YOUNG 


25 Richard Road East Hartford 8, Conn 




CbnjgSQ 


UNINTERRUPTED 

MLongtime (up to 12 hours) Conference 
j A Telephone Recordings onSefetyFilm 
Models for Dictation "TALKIES'* 

MiLES'kEPRODUCER CO, INC- 812 BROADWAY, N ¥.3 bSA-4 


ECONOMICAL 
PERMANENT 
INSTANTANEOUS 
- PLAY-BACK t 


THE HENRY SYSTEM 
Of Finger Print 
Classification 
and 

Identification 

is now in use by most 
of the Police Departments in the 
United States. It is also the system 
which applicants for many Civil 
Service positions must master before 
they can successfully fill all require- 
ments. 

The only book based on the Henry 
System is Frederick Kuhne’s 

“THE FINGER PRINT 
INSTRUCTOR” 

In this 182-page book, written by a 
noted finger print expert who was 
for many years in the Bureau of 
Criminal Investigation, New York 
Police Department, will be found 
complete instructions on every phase 
of the work from taking the prints 
to final identification- Numerous 
photographs and reproductions of 
prints make all details clear. 

Used by many governmental and 
industrial personnel departments 
and by the F.B.I. 

$4.25 postpaid 

Order from SCIENTIFIC AMERICAN 
24 West 40th Street, New York 18, N. Y. 


of material is devoted to rendering, 
and the details of landscaping have not 
been omitted. (211 pages, 6 by 8% 
inches, more than 100 figures and 
plates ) — $2 60 postpaid — E F L 

WHAT IS LIFE? 

By Erwin Schrodmger 

A world-famous physicist here seeks 
answer to biology’s biggest puzzle, 
by drawing together facts from two 
mutually little-acquainted sciences, 
physics and genetics His brilliant 
hypothesis has aroused lively and main- 
ly favorable discussion among scientists. 
Readers not already partly familiar 
with genetics must expect to work 
hard over this meaty exposition, which 
is not light reading (93 pages, 4% by 
7V> inches, four illustrations) — $185 
postpaid — A G I. 

THE FABULOUS FRONTIER. 

By William A. Keleher 

F or the hundreds of thousands who 
aie sick and tired of over-glamor- 
ized and over-colonzed tales of the 
winning of the west, this is a book to 
be read with great interest and to be 
kept for reference Filled with clear 
and dry facts, each of which is pre- 
sented m the fewest possible words, 
and festooned with foot notes which 
are even dryer, the lubricant of color- 
ation has been squeezed out until the 
facts virtually squeal whenever they 
move in relation to each other. In this 
way the frictions of frontier life be- 
come self apparent and their effects 
upon human behavior clearly logical. 
Any fact-minded reader will finish 
this book and say: “This is what I 
would have experienced if I had lived 
m the New Mexico of 1899 ” (317 pages, 
6 by 9 inches, 11 illustrations ) — $3.10 
postpaid — E L.C. 

GLYCERIN — ITS INDUSTRIAL 
AND COMMERCIAL APPLI- 
CATIONS 
By G. lefPmgweli 
and Ah A. Lesser 

V ast are the number of uses for 
glycerin and exhaustive is their 
compact treatment in this well-rounded 
technical treatise. Chemists and other 
industrial workers should find many 
useful hints m the text that will aid 
them in using glycerin in their prod- 
ucts or in the formulation of new com- 
pounds. Bibliographies are provided 
throughout (259 pages, 6 by 9 inches, 
unillustrated.) — $5.10 postpaid —A P.P. 

RIGHTS OF TRAINS 
By the late Harry W. Forman; 
Revised by Peter Josserand 

F or all who are concerned with or 
interested in the intimate function- 
ings of railroads, but particularly for 
those responsible for training railroad, 
traffic department, and dispatcher per- 
sonnel, this book offers a comprehen- 
sive analysis of the rules governing 
railroad operation. The general rules 
applying to all roads are supplemented 


ASTRONOMICAL 
OBJECTIVES, OCULARS 
PRISMS, FLATS 

Instruments Designed 
to Your Specifications 

☆ 

Write for 
Descriptions and 
Price List 

☆ 

BRANDON SCIENTIFIC 
DEVELOPMENT 

A New York Corporation 

P 0 Box 85 Malverne, New York 


ASTRONOMICAL 

OBJECTIVES 

AND 

MIRRORS 

Send for free list 

MAYFL00R PRODUCTS C0RP. 

KATONAH, N. Y. 


ASTRONOMICAL 

TELESCOPES 

& SUPPLIES 

Telescopes Kits Drives 

Mounts Eye Pieces Tripods 

Castings Finders Figuring 

Tubes Achromats Panchromzmg 

MIRRORS MADE TO ORDER 
Telescopes 8C Observatories Overhauled 

★★★ Quality our motto ★★★ 

PROFESSION AL~SER VICE AVAILABLE 
Write for Catalogue and Price List 

ASTRO TELESCOPE COMPANY 

P o Box 1365 — Glendale 5, Calif 
George Carroll — 724 E. Elk, Glendale 5. 


For Scientific and Technical Book* 
Try our Book Department 
SCIENTIFIC AMERICAN 


LENSES A PRISMS 

500,000 OF THEM!! 

Buy them for a fraction of their original cost 
U S ARMY and NAVY surplus lenses and prisms. 

Right Angle Prism 40 m/m sq. face ea. #1.75 
Periscope eye piece set 1" Dia. ea. 1.50 

Achromatic Binocular Objective, 53 m/m 
Dia. 174 m/m F.L. coated, and cemented. 

Perfect ea * 3.75 

5 Power Tank Telescope (M71) Brand 
New. Coated Optics, Completely As- 
sembled, Value #345 00. Perfect ea. 22.50 
Wide Angle Eyepiece — All coated optics, 
mounted in a focusing cell, 2" clear 
aperature, lVz” F.L., achromatic lenses. 

Value #125.00. Perfect . . . ea 9.50 

Complete Set of Optics from Periscope Rifle 

Sight, Value of #24.00 ea. 2.25 

Metal Parts to make a complete 5X Tank 

Artillery Scope. Diagram included 7-50 

5 LBS. OPTICAL GLASS Lens & Prism 
blanks. Index and dispersion marked on 
each piece .... 4*75 

Send 3 cent stamp for list. 

A. JAEGERS 

BOX 84A SO. OZONE PARK 20. N. Y. 
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IN STOCK AGAIN! 

ACHROMATIC KELLNER EYEPIECE M-1 






With high eye- 
point. Com- 
pletely as- 
sembled. Ready \ 
to use m tele- 
scopes, binocu- 
lars, micro- 
scopes, finders, 
spotting ’scopes 
or wherever a s 
very superior 
wide field ocular of fine definition and great 
light gathering qualities is required. Both ^y® 
and field lenses are achromatic and fiuonde 
coated. E. F L 0 785" (12.5 X). O.D 

$5.00. 

With crosshair $6 00 

Bushing to fit 1*4" tube #3.00 extra. 

Bushing to fit other diameters $ 4 00 extra. 

KELLIE! EYEPIECES 

Wide Field Kellner 
Orthoscopic; 2 3 A" 
clear aperture 9 4 7 /s " 
E. F. L. (2.2x). 
Mounted 3 5 A tf O.D. 
Complete $15.00. 

Both achromatic eye and field lenses are 
fully fluoride coated Pupillary distance 6*4" 
from eye lens. Exit pupil *4" diameter, affords 
great eye relief. LENSES ONLY for above, 
without mount, #13.00. 

ACHROMATIC WIDE-ANGLE 
FOUR ELEMENT 
TELESCOPE OBJECTIVE 




$ 4.00 


_ inch effective focal length. 

Outside diameter: front 1-9/16", 
back 1-5/16". 

Consists of 

1) Achromatic plano-convex lens 
V4" diameter, 3 V 4 " F.L. Out- 
side surfaces fluoride coated. 

2) Achromatic negative Sens in 
aluminum mount; 1-1/16" 
diameter; —12" F.L Outside 
surfaces fluoride coated. 

3) Metal mounting (aluminum- 
magnesium alloy). 

Offers innumerable uses: Excellent wide-ap|de 
telephoto lens; superb enlarger and slide 
projector lens, covers 2*4" x 2*4" plate; 
wide-angle telescope objective for small finders; 
for Schmidt cameras; collimator, and macro- 
photo lens. Many other uses will suggest 
themselves. Works well with our focusing eye- 
pieces. A gem of beautiful optical workman- 
ship. 

PANORAMIC TELESCOPE. M-1 

3-power; field 12° 

12% as illustrated. All 
gov’t, - inspected and 
accepted merchandise. 

Not second-hand but 
brand-new. They ’re 
army surplus. 


*20 


00 


postage 

extra 



Less than 300 avail- 
able! Order Now — 
while price is low. t 

OCULAR RETICLE, 

for eyepiece. Suitable for microscopes, tele- 
scopes, etc. Cross-hair and net ruling. #1.00 

Include Postage — Remit with order, 

Catalog of Lenses, Prisms, etc. 10# 

HARRY ROSS 

Microscopes 

Scientific and Laboratory Apparatus 
70 WEST BROADWAY, N. Y. 7, N. Y 


by special rules employed by some of 
the larger rail companies. Most im- 
portant, the regulations are not set 
forth on an arbitrary basis, but are 
explained both as to reasons, piecedent, 
and exceptions A question-and-answer 
treatment, used extensively, marks this 
book as a valuable text for either in- 
dividual or directed study. (561 pages, 

5 by IVz inches [pocket-size], numer- 
ous diagrams, charts, tables, and illus- 
trations ) — $3 60 postpaid — E F.L. 

METEOROLOGY 

By George J. Brands 

C ompact general textbook covering the 
basic knowledge required of Pan 
American employees (the author is 
Chief Meteorologist of Pan American 
Airways System) who must complete 
the course without aid from an in- 
structor. Aviation- connected readers 
will find this a suitably specialized text. 
Others probably would find more gen- 
eral texts — Blair or Byers, for example 
— better suited to their needs for learn- 
ing to understand our weather. (235 
pages, 5% by 8% inches, 73 illustra- 
tions.) — $2.60 postpaid — A.G.I. 

BASS TACKLE AND TACTICS 

By Harold C. Hollis 

G uaranteed to warm the heart of any 
fresh-water angler, this bit of 
gospel comes straight from the St. 
Croix River section of Wisconsin Al- 
though the reader may — as fishermen 
are wont to do — disagree with the 
author’s recommendations for bass 
fishing with a 4 V 2 -pound- test line and 
tournament rods and reels, he cannot 
help but feel an urge to try the very 
reasonable suggestions on fishing 
strategy. The action photographs are 
satisfying evidence that the techniques 
work; at least for the author. It may 
be that this book marks a milestone 
m mankind’s dubious progress towards 
out- thinking a fish. (147 pages, 6 by 
9 inches, 18 half-tones, 8 line -cuts.) — 
$3.10 postpaid. — E.F.L. 

SURFACE ACTIVE AGENTS 
By C. B. F. Young and K. W. Coons 

I mportant to a vast number of proc- 
ess industries is the phenomenon of 
surface tension and its effects on proc- 
ess materials. In this book the authors 
have compiled a tremendous amount 
of information on the subject as it ap- 
plies in the production of emulsions, 
cosmetics, leather, textiles, cutting oils, 
and adhesives, as well as in metal 
cleaning, food preparation, lubrication, 
and soldering and welding. The theory 
of surface tension is presented briefly, 
and is complemented by a lengthy dis- 
cussion of the determination of surface 
tension. The structure of wetting agents 
is carefully considered, and a long 
tabulation of them is presented, to- 
gether with their chemical composition, 
their uses, and the names and addresses 
of manufacturers. (381 pages, 6 by 
9 inches, a number of illustrations, 
charts, and tabulations. Well indexed.) 
— $6.10 postpaid. — A.P.P. 


KNOWLEDGE 
THAT HAS 
ENDURED WITH 
THE PYRAMIDS 



OF LIFB 

^WHENCE came the knowledge that 1j| 
built the Pyramids? Where did ^ ~ 
the first builders in the Nile Valley acquire 
their astounding wisdom that started man 
on his upward climb? Did their knowledge 
come from a race now submerged beneath 
the sea? From what concealed source came 
the wisdom that produced such characters 
as Amenhotep IV, Leonardo da Vinci, Isaac 
Newton, and a host of others? 

Today k is known that they discovered 
and used certain Secret Methods for the 
development of their inner power of mind. 
They truly learned to master life. This 
secret art of living has been preserved and 
handed down throughout the ages and to- 
day is extended to those who dare use its 
profound principles to meet and solve the 
problems of life in these complex times . 

This Sealed Book — FREE 

The Rosicrucians (not a religious organi- 
zation) have prepared an unusual book, 
which will be sent free to sincere inquirers, 
in which the method of receiving these 
principles and natural laws is explained. 
Write today for your copy of this 
sealed book. Possibly it will be the 
first step whereby you can accom- 
plish many of your secret ambitions 
, and the building of personal 
achievements. Address your in- 
quiry to: Scribe JHLSJB. 



The ROSICRUCIANS 

(AMOK) 

San Jose, California 


— ARMY-NAVY BARGAINS 

Shotgun nipples, 4 for . .... $1 00 

Flints, assorted, 10 for 1 00 

Cartridge belt, cal 30 double row .. .60 

Leather belt, black, bar buckle ... .78 

Antique oil cup . ... ,26 

Wire brush, cal 30 80 

Krag rear sight Model ’92 ... 1 00 

Prices do NOT include postage 1946 catalog, 308 
pages, mailed for one dollar. Circular for 3# 
stamp 

Francis Bcrnnerman Sows, 501 Bawy , N Y. 12 


REPAIR YOUR OWN ELECTRIC APPLIANCES 

• NICHROCITE • 

Mends Heating Elements Easily! 

Simply overlap 
ends, apply Nich.ro- 
cite Paste and 
turn on the cur- 
rent — a perfect 
weld results Used 
by big utility 
companies. 

HANDY for HOME or INDUSTRIAL USE 
This simple and effective repair material is just 
the thing for that broken or burned out heating 
element in your electric iron, stove, toaster 01 
heater It does the job in a jiffy. Trial order, 
$1 00, 4 02 , $2 50, 1 pound, $8 00 

ARMSTRONG ELECTRIC CO., Box 861-SA, 
Minneapolis, Minn. 
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Telescoptics 

A Monthly Department for the Amateur Telescope Maker 
Conducted by ALBERT G. INGALLS 

Editor of the Scientific American books "Amateur Telescope Making" 
and "Amateur Telescope Making— Advanced" 


R eaders of this department and 
friends of Russell Porter — those 
who have seen him and those who 
hope to — have asked many times since 
World War II began what he was doing. 
Though your scribe has exchanged 
letters and notes, containing innumer- 
able enclosures of a telescoptical na~' 
tore, with Porter for 20 years, enter- 
tained him at home and been enter- 
tained at his home many times, at- 
tempts to find out what he was doing 
in connection with the war just didn’t 
get anywhere He was under the same 
seal of secrecy as all who were doing 
hush-hush work. 

With the war over, a campaign of 
teasing and wearing down was begun 
on Porter and has at last produced the 
following response, in reply to the ar- 
gument that, sometimes, too much 
modesty is almost immodest. Porter’s 
note 

Perhaps, at that, the A.T.M.s might 
be interested to know what I have been 
doing since Pearl Harbor when the 
200" telescope had to be entirely laid 
aside. I had expected a comparative 
holiday for myself while the world was 
fighting but was amazed to find myself 
working harder than ever 
As you know, the California Institute 
of Technology was allocated several 
war projects to develop, through the 
Office of Scientific Research and De- 
velopment, and the officials here soon 
found that my ability to visualize and 
put on paper military weapons, before 
they were actually built and tried out, 
would many times be useful to them 
when submitted to the Brass m Wash- 
ington. I made so many of these draw- 
ings — several hundreds of them — that 
I was finally nicknamed in the capital 
“The Cutaway Drawing Man.” 

At first, we here on the Pacific Coast 
were preparing for invasion by the 
enemy, and many were the projects put 
forward to meet it. Later, as our 



Figure I: Russell W. Porter making 
flats by the proxy method. "I start 
my polishing machine in the base- 
ment," he says, "then I do this" 


forces moved into enemy territory, a 
vast number of offensive weapons were 
devised and many of them put into 
production. A major effort was the ap- 
plication of rockets to all kinds of pur- 
poses — planes, landing craft, and jungle 
warfare. “Cal Tech” has already been 
cited by the Government for its con- 
tribution to this effort, and more than 
one discharged marine has entered 
my office and spoken almost lovmgly 
of those “jet busters” and how they 
confused and annihilated the Japs. 

It is common knowledge that south- 
ern California has been and is a hot- 
bed of proving grounds, scattered m 
remote areas in the desert, where all 
these gadgets are tested. A good ex- 
ample is at Inyokern, some 200 miles 
from here. It is a Naval Ordnance test 
station and is larger in a-rea than the 
State of Rhode Island. I spent many 
days there — just drawing. Here are a 
few examples of the jobs they threw 
at me. 

Go out and draw a perspective of 

— Station, taken from 20,000 feet 

up and looking northeast. 

Draw an invasion by landing craft 
at Guadalcanal, showing an air view 
of the craft formation, the enemy em- 
placements and surrounding scenery 
(Here, for the palm trees and the 
streams, I levied a good deal on pho- 
tographs in Life, but not wholly.) 

Make a cutaway drawing of the fuse 
m the head of rocket. This de- 

vice is as complicated and delicate as 
a watch and I was hard put to it but 
finally succeeded. Oh yes, and the 
drawing must be in tomorrow. “Oh 
hell,” says I, “I’m an old man and the 
doc insists I take my siesta” “Too 
bad,” they reply, and add, “Take it 
easy, Porter.” Then, as an afterthought, 
“but the drawing must be in tomor- 
row.” [A masterpiece of understate- 
ment through omission. That particular 
job put Porter in bed for a week. — Ed.] 

Then there was that fantastic thing, 
the Jap paper balloon. They had to 
have one of Porter’s drawings showing 
it dissected. Down in one corner I 
drew a tablet with four Japanese in- 
scriptions on it. Translated, it meant 
roughly, “inefficient” They launched 
some 10,000 of ’em. A few reached our 
coast but little damage was done. 

Then there were those wind tunnels 
and water tunnels — the latter being 
glass tanks filled with water into 
which they shot models of rockets. 

Well, it was all pretty much fun 
in a way. That is to say, interesting. 
And there were breaks. One night 
Humason phoned from Mt. Wilson. 
“Get into your car and up here as 
soon as you can. Mars is high up in the 
heavens, and the seeing is fine. “When 


I got there the seemg had gone bad 
but it slowly improved toward dawn 
I worked at the Cassegramian focus 
of the 100" but found no canals to 
draw. I thought this might displease 
the astronomers, but, no, quite the op- 
posite.” 

End of Porter’s note and now you 
know that when they wrapped up the 
200" telescope m mothballs for the du- 
ration while they turned to the pro- 
duction of war optics they didn’t wrap 
Porter up with it. And since you now 
are sure to ask about the present status 
of that job, we have asked Porter to 
add a word. “The mounting,” he writes, 
“is nearly ready to receive the mirror 
The mirror is in the last stages of figur- 
ing, and lacks only a few wavelengths 
of a paraboloid. Mopping up the small 
odds and ends will take less than a 
year ” 

With his war contribution completed, 
Porter, at 74, is taking some well- 
earned rest, as shown m Figure 1, 
which does not, however, show a cuta- 
way of his house. If it did you would 
see down cellar a neat machme he has 
designed and built, plugging away on 
some 8" flats while he reads Porter 
has sent us a drawing of that machine 
and promises detailed data on it for a 
later number. 

Throughout his 18 years at Pasadena, 
Porter has often itched to escape clean- 



Figyre 2: "But it's also a grand and 
glorious feelin' to get your hands in- 
to a good old job of glass pushing" 


handed duties and get into the shop 
and push glass the same as any other 
amateur, and has never been so happy 
as when circumstances permitted his 
doing it (Figure 2) . With all his con- 
tacts with the topflight people in sci- 
ence and optics he has never lost 
that urge. He expects to come to Stella- 
fane for the big get-together of ama- 
teurs August 3 and 4, there he will 
give a talk about everything you’ll 
think of wishing to hear about — his 
two years’ work on the famous rockets 
“Tmy Tim” and “Holy Moses,” also the 
revelations of the electron microscope 
at 60,000 diameters on unused and used 
particles of polishing abrasive. 

F rom time to time new experimental 
research tends more and more fully 
to vindicate the molecular flow theory 
of the nature of the optical polishing 
phenomenon, as against the old-fash- 
ioned, microscopic scratch theory — 
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A Popular Illustrated 
Astronomical Monthly — 

For amateur astronomers — new star 
charts. Gleanings for telescope makejrs, 
page for observers, and celestial photos. 
Star charts for N. and S. Hemispheres. 
$3.00 a year, domestic; $3.50 in Canada 
and Pan. Am erican Union; $4 00 foreign 
Single copy, 30 cents. Sample on request. 

SKY PUBLISHING CORPORATION 

Harvard Observatory, Cambridge 38, M& ss * 


TELESCOPE' 


MAKERS 


Quality materials of the RIGHT kind 
6" Kit — Glass, abrasives, pitch, rouge and 

Instructions . $5 GO 

LENS GRINDERS, pitch, abrasives $5 00 
HOBBYGRAFS— INFORMATION— INSPECTION 
We offer you the benefit of our 26 years of 
experience at this hobby Free price list. 

John M Pierce, 11 Harvard St., Springfield, Vt. 


ALUMINIZING 

SURFACE HARDENED COATINGS 

Get The Best 

6" — $2.50 14" — $14 00 

8" — 3 50 16" — 18 00 

10" — 5.00 18" — 2100 

1 2 Vz " — 8 00 20" — 24 00 

24" — $30 00 

LEROY M. E. CLAUSING 

5507-5509 Lincoln Ave Chicago 25, SSI. 


REFLECTING TELESCOPE KITS 
OUR SPECIALTY 

PARABOLIC PYREX MIRRORS Made to Order, 
correctly figured, polished, and parabolized Precise 
workmanship guaranteed Prices on request 
WE DO POLISHING, PARABOLIZING, AND 
ALUMINIZING. 

Send for FREE ILLUSTRATED CATALOGUE 

IH. CHALFIN OPTICAL COMPANY 
O. P. O. Box 207, New York, N. Y. 


COMPLETE HIGH GRADE KITS 
OUR SPECIALTY 

Each kit has two glass discs 
(correct thickness) tempered 
pitch, 8 assorted abrasives 
including rouge (fewer may 
not give perfect optical sur- 
face), instructions, FREE 
ALUMINIZED DIAGO- 
NAL, etc. 



$350 
450 
7 50 
12 50 
18.00 


Pyrex, $4.50 
Pyrex, 6.00 
Pyrex, 10,00 
Pyrex, 17.50 
Pyrex, 25 00 


PRISMS 11/1®" $2,50, m" $3,75, V $7,50 

Pyrex speculums made to order. Your mirror 
tested free. We do polishing and parabolizing. 

ALUMINIZING 

A harder and brighter aluminum coating that is 
uniform and produces a lasting and superior re- 
flecting surface Guaranteed not to peel or blister. 

••• .... $2.50 

$3.50 

10 * . . $5.00 

Mirrors for Cameras, Range Finders 
and other optical instruments. 

Write for FREE PRICE LIST 

THE PRECISION OPTICAL 00. 

1001 East 163rd Street, N. Y. 53, N, Y, 


that is, that polishing was the same as 
grinding, except on a finer scale. A 
paper delivered by Dr. Lloyd Motz of 
Columbia University and The Optical 
and Film Supply Company, New York, 
published in the Journal of the Optical 
Society of America , Volume 32, pages 
147-148, further bears out the validity 
of the molecular flow theory. This 
theory is sometimes called the “butter” 
theory and at one time was looked at 
as perhaps a bit wild. The following 
is quoted from the paper mentioned 
above 

“Rayleigh was one of the first to 
show by means of the microscope that 
polishing a surface is a process different 
from that of even the finest grinding; 
he concluded from his microscopic 
studies that polishing is a molecular 
phenomenon caused by the adhesive 
forces between the molecules of the 
polishing agent and those of the sur- 
face. Beilby added further to this idea 
by demonstrating that the polished 
layer resembles a film of viscous liquid 
and appears amorphous (in the case of 
polished crystalline solids) to the high- 
est powers of the microscope. An ex- 
amination of a polished surface with a 
microscope shows that the pits and 
scratches of the previous grinding are 
not eliminated by a wearing down of 
the surrounding surface but rather that 
these scratches are filled m by a flow 
of the surrounding material. 

“Where one is dealing with a crystal- 
line solid, the study of the polishing 
process is made easy by the fact that 
the polishing destroys the crystalline 
nature of the surface and builds up an 
amorphous layer. One can investigate 
the thickness of this layer for crystal- 
line substances by dissolving the layer 
in a suitable acid until the underlying 
crystalline structure is reached. Thus 
in the case of calcite N. K. Adams re- 
ports that the completely amorphous 
layer was roughly 50 angstroms thick 
and that the flow lines produced by 
the fibers of the moving wash-leather 
were found at depths of 250-500 ang- 
stroms and some traces of the original 
ground surface down to 5000-10,000 
angstroms. 

“In the case of amorphous substances 
such as glass the investigation of the 
depth of the polished surface is difficult 
since there is no underlying crystalline 
structure upon which the polished sur- 
face rests. That the polished surface is, 
however, different in structure from 
the underlying glass can be easily dem- 
onstrated by subjecting the polished 
surface to the action of dilute hydro- 
fluoric acid. 

“If the polished surface is placed in 
dilute hydrofluoric acid for a short 
time, the high polish is not in general 
destroyed, but the surface becomes 
covered with innumerable scratches 
and pits of varying length and depth. 
Although many of these scratches ex- 
hibit a curvature which might be 
ascribed to the circular motion of the 
fine grinding machine, the evidence 
that these scratches are those originally 
produced in the glass by the fine or 
rough grinding before the polishing 
began is not conclusive. Another ex- 
planation which might be offered to 
account for these scratches is that, as 


the polished surface is etched off by the 
acid, the rearrangement of the mole- 
cules m the newly formed surface gives 
rise to stresses which cause the surface 
to crack 

“Although we may not conclude that 
all the scratches which appear after the 
acid treatment were present before 
the surface was polished, the following 
simple experiment demonstrates that 
scratches which are present on the 
surface before the surface is polished 
will reappear after polishing if the 
surface is treated with hydrofluoric 
acid 

“On a highly polished glass surface 
(hard crown glass) several faint 
scratches of definite shape (letters and 
geometrical patterns) were traced by 
means of a steel razor edge The surface 
was then placed on the polishing ma- 
chine and rouge -polished until no 
trace of the original scratches could be 
discerned even under a microscope. 
The surface was then placed for a few 
mmutes in a very dilute solution of 
hydrofluoric acid and then carefully 
examined. All the marks scratched on 
the surface by the razor edge reap- 
peared m a more pronounced form than 
they originally had. 

“It is clear from this result that the 
process of polishing is a molecular one; 
the forces of adhesion between the 
molecules of the polishing agent and 
those of the glass cause the glass sur- 
face to flow and fill up the cracks, pits, 
and scratches. This filling up process, 
however, does not obliterate the 
scratches m the sense that no distinc- 
tion exists between the polished layer 
and the underlying surface The action 
of the acid seems to indicate that the 
glass which has flowed into any surface 
deformities as a result of the polishing 
is more loosely bound to the surface 
than the sui rounding glass and is there- 
fore more easily removed by the acid. 

“These results are of some impor- 
tance in considering the degeneration 
which polished surfaces may suffer if 
not sufficiently protected over long 
periods of time. However highly pol- 
ished and free of defects a surface may 
appear, it will, if not well protected 
from acid influence, develop scratches 
after a sufficiently long period of time ” 

H ogging out a deep curve (“soup 
bowl”) for a Schmidt primary is 
an endless job if done in the orthodox 
way. In The Observer, periodical pub- 
lished by the Franklin Institute, Phila- 
delphia, Web Phillips describes a short 
cut: 

“The tool is placed on the spindle and 
rotated at medium speed while the 
mirror is held in the hands against the 
edge of the tool at an angle of about 
30° to the horizontal. Wet abrasive is 
deposited on the mirror with a brush 
and the mirror is rotated slowly in the 
hands as it is held against the tool. 
The action is slow at first until the 
sharp edge of the tool is ground off, 
then it becomes increasingly rapid. 

“Eventually the curve on both the 
mirror and the tool will cover sufficient 
area to permit curvature control by 
length of stroke and from this point on 
the mirror is ground by conventional 
methods.” 
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Adhesives 
Bindery glue 
Bonding agent for wood 
Glues, mold-proof 
Phobond, all purpose 
Room- temperature- se ttm g 
Wood bonding, electronic 
Agriculture* 

Chemical leaf removal 
Cora earworm checked 
Crop protection, chemical 
Equipment progress 
Weed killer, plant hormone 
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Air control valve 
Air de- odorant 
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Air hoist 
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Atomic Energy: 
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New element discoveries 
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Drying with infra-red . ... 52 

Ion-exchange applications . 120 

Meat-savmg germicidal lamp . 170 

Packaging, quick-frozen 4 

Preservative, penicillin . . 7 

Sterilization, fresh cream . 223 

Sterilization, processing plant . 81 

Foundry gas-fired oven . 40 

Free enterprise . 52 

Frictional welding for plastics 20 

Fuel. 

Coal for turbines . . . . 82, 148 


Coal pulverizing 
Gasoline, hydroformed 
Petroleum research 
Turpentine, motor 
Furnaces, gas cracking unit for 

— - G — 

Gage 

Hole 

Optical flat . 

Photocell 
Pipe measuring 
Precision kit 
Visual indicator 
Gas station functions 
Germanium (alloy) and gold 
Glass 

Fiberglas milled fiber 
Glareless reflection control 
Heat and light absorbing 
Plastics glass edging 
Gnpper-end chain 

— H — 


82 

23 

113, 213 
64 
279 


272 

229 

87 

278 

181 

82 

26 

196 

34 

222 

172 

89 

178 


Hardness tester 

38 

Humidity indicators, label 

185 

Incentive plans 

52, 148, 196, 244 

Insecticides. 


Anti-roach floors 

260 

DDT 

5, 227, 258, 268 

Importance of 

. . 268 

Insulation: 


Air ducting 

136 

Silicone varnish 

82 

Thermal, magnesia 

. 122 

Ion exchange resms 

. . 119 

Jigs. 


Snap-lock, light 

230 

Stamping 

... 42 

Vertical chuck 

. . 90 

— K — 


Knife, changeable blade 

. . . 89 

— - L — 


Lifting bar 

. 226 

Lighter wicks, asbestos yarn 

80 

Lighting. 


Air transport progress 

117 

Flashlight, diamond reflector 

130 

Fluorescent lamp . 

124, 176 

Mercury arc lamp 

. 226 

Night light, plastics 

. . . 263 

Plastics m fluorescent 

. . 197 

Reflector facets 

... 130 

Runway illumination 

. 218 

Shock-proof lamp 

89 

Stroboscopic 

. 42 

Lignin from wood 

202 

Locator, optical center . 

85 

Loran, long range navigation 

206, 264 

Lubricants: 


Anti-foam 

. 215 

Beanng grease 

90 

Oil additives 

. 167 

Oil, non-mineral . 

84 

Synthetic, “Ucon” 

. 121 

Lubricator, air tool 

176 

— M — 


Machine shops, model 

. 173 

Machining speeds 

70 

Magnifier, binocular 

. 137 

Masonry cutting blade 

. 270 

Metals 


Alloy, low-expansion . 

. 154 

Alloys, high- temperature 

. . 152 

Aluminum automobiles 

. 251 

Balsa sandwich core and 

254 

Beryllium applications 

196, 249 


Beryllium steel 
Boron carbide 
Copper, centrifugal casting 
Cracks, locating 
Detector, electronic 
Disintegrator, electrical “sputterer” 
Extrusion techniques , . 
Germanium (alloy) and gold 
Lithium applications 
Magnesium alloys 
Mercury, uses of 
Monel metal ribbons . 

Nickel alloy tubing 
Patterned for strength 
Powders for coating .... 

Roofing . . .... 

“Smteel G”, steel and copper 
Speculum, electrodeposited 
Stainless steel, lost-wax casting . 
Steel, future of. 

Steels — high- and low-temperature 
Super-hard industrial 
Thorium heating elements 
Tinned-steel coating 
Vibration, destructive to 
Zmc coating ... . ... 


8 

36 

60 

104 

224 
53 

196 

225 
244 
244 

10 

53 

272 

154 

184 

209 

207 

112 

101 

10 

212 

10 

251 

257 
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Micrometer 

Dial indicator . . 

Electrical 

Microscope 
Microwaves, uses of 
Mine detectors, electronic 
Mirror frames, plastics 
Motors. 

Aircraft 

Fractional-horsepower 
Heavy-duty, for powerplants 
Light-weight, two-horsepower 
Mobile earners 
Moisture detector for 


— N - 


Nylon surgical gauze 


128 

36 

228 

28 

104 

57 

217 

129 

223 

277 

212 

135 


57 


Oiler-sprayer 

.. 231 

Oil filters 

167 

Optical 

Binocular reading glass 

137 

Center locator . . 

. 85 

Dnvmg visor 

274 

Eye shield, plastics . 

84 

Interference viewer 

229 

Lenses, prisms, of plastics 

131 

Vision-checking program 

. . 268 


* — P— • 

Packaging. 

Applications 

Bags, heavy-duty ... 

Food, quick-frozen . 

Plastics for 

Paint: 

Color mixing and matching 
Drying oils 

Electrostatic spraying of . . 
Enamels, synthetic . 

Recovenng spray 
Silicone varnish 
Paper’ 

Wax-emulsion treatment of . . 
Wet-strength improvement 
Patents, licensing of 
Penicillin as food preservative . . 
Photography: 

Cameras, lllummagraphic . . 
Duplicating rotary printer 

Microfilm recorder 

Templates by. . 

X-ray, high speed . . 

Plastics 

Bottle cap sealer ... 

Brush bristles 

Casting ... 

Containers, cocktail . 
Engineering properties of 
Eye shield 
Fire control system 
Frictional heat welding 
Glass-reinforced ... 

Gluemg, electronic 
Heavy-duty, m colors ... 
Hobby tools of polystyrene . 
Impression molding . , . 

Lenses and prisms . 

Light, floating 

Lighting fixtures, fluorescent 
Lignin 

Melting tank, portable . . 
Nylon tumblers , ... 

Pellets for cleaning . 
Plasticizers, resin .... 

Premiums, advertising specialties 
Production and equipment, 1946 
Radio cabinets and parts . 
Refrigerator parts 
Sealing caps or sleeves . . . 


148 
64 
4 
58 

219 
7 

206 
177, 184 
260 
82 

. . 213 

224 
52 
7 

, . . 172 

. 129 

184 
33 
111 

133 
. . 263 

. . 128 
200 
148 
84 
109 
20 

. 100 
245 
263 
200 
261 
. 131 

267 
197 
201 
272 
. 278 

. 176 

. 271 

. 158 

... 107 

56 

107, 200 
263 
200 


Therapeutic uses of ... . 


57 

Thermoplastics and ceramic castings 

. 226 

Troweling compound ... 


279 

Viscous molding 


176 

Windows, automotive . . . 


73 

Plating, 

Pipe, internal 


. 183 

Speculum 


. 207 

Tanks ..... . ... 


16 

Pot cleaners, monel metal 


10 

Production: 

Aluminum 


. 100 

Automotive . . 


72 

Costs .... 


100 

“Day’s pay for ... ” 

. 52, 196, 244 

Ejection mechanisms . . 


70 

Factory location . ... 


. 255 

Management 


. 210 

Steel 


. 101 

Propulsion units, marine . * . 


78 

Proteins, ammo acids . 


62 

Public relations, importance of. . 


78 

Pumps, hydraulic . 


, . 230 


Quartz crystal plates . 

Standards for versatility 
Taxi radiophones 
Telephonic bus dispatcher 
Threaded core transformers 
Railroads 

Fluorescent lighting 
Locomotive fire extinguisher 
Progress 

Smoke elimination 
Recorders 
Dew-point 

Magnetic, paper tape 
Microfilm 
Sound-on-film 
Tube light source 

Refrigerator parts of plastics 107, 

Relay, sealed mechanism 

Research 

Aircraft radar systems 28, 

Atomic energy for industry 

Automotive 

Aviation engineering 

Aviation power, speed 

Electron accelerator — nuclear physics 

Freedom of fundamental 

Fuel for automobiles 

Industrial significance of. 

Microwaves . 

Motorless flight 

Petroleum 

Steel adaptability 

Time and motion study . . 

Wood 

X-ray, high-speed 
Rivet plug, umbrella 
Rivets, explosive . 

Rivnut, tubular steel 

Roofing, metal 

Rubber. See also Synthetic . 

Coated wire 

Conductor for electrical heating 
Electronic vulcanization 4, 32, 

Latex foam . . 

Scrap sorting 
Sponge, pick-up slab 
Rust prevention 


106 

14 

248 

172 

39 

198 

34 

100 

126 

84 

156 

184 

277 

226 

200 

84 

204 

74 

71 

216 

164 

12 

32 

113 

4 

28 

17 

113 

101 

68 

201 

110 

183 
80 

136 

184 

233 

174 

248 

269 

227 

39 

161 
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Safety 

Eye shield . . . 

Fire control . 

Photocell machine control 
Respirator, emergency 
Signal, distress 
Spats and leggings 
Vision-checking progiam 
Saws: 

Air-operated 
Circular, light-weight 
Guide for 

Saw blade holder. . 

Sealing 
Bottle cap 

Machine for tape . . 

Metal to glass 
Shaft seal, neoprene 
Ships, refrigerated . 

Smoke elimination, locomotive 
Soapless soaps .... 
Soldering 

Induction-heater 
Iron, automatic . 

Soft flux ... 

Solenoid, rotary . ... 

Sound recording on paper 
Speculum, electrodeposited 
Stainless steel, age-hardenmg 
Standards, industrial . . . 

Steam, buzz-bomb launching by 
Steam cleaning unit 
Steam generators, unit . . 
Streptomycin, therapeutic agent 
Stroboscopic light source . 

Sun-watch 

Switches. 

Delay, toggle-lever 
Plastics screws for 
Pressure actuating 
Pressure or vacuum 

Snap, open blade 

Synthetic: 

Enamels 

Lubricants, “Ucon” . 

Resins, ion exchange 
Rubber: 

Aprons, industrial 
Diaphragms, industrial. 

Floor mats 

Latex foam 

Printing, uses of 
Production facts . 

Tires, industrial truck . . 


84 

69, 109 
136 
179 
182 
232 
268 


135 

270 

86 

134 

133 

224 

61 

277 

32 

126 

148 


232 

128 

130 

83 

156 

207 

154 

14 

100 

274 

244 

121 

42 

274 


133 

109 

185 

226 

278 

177 

121 

119 


130 
. . 257 

, 253 

269 
222 
81 

178, 270 


— T - 


Inspection equipment, electronic 
Package test table 
Textiles 

Dyeing, oil-m-water resms . 

Oil and wax emulsion treatment 
Rayon, stabilized 
Skew correction 
Warp, light- weight 
Water-resistant treatment 
Thermostat, fast-acting 
Threads’ 

Fme, stamped 

Grinder, machining techniques 
Screw, design 
Tap, high-speed 
Time and motion studies 
Timer, high-speed 
Tires of neoprene 
Toluene hydroformmg 
Tools: 

Abrasive wheel dresser 
Bench mill 
Blade holder, saw 
Boron carbide 
Chip breaker, drill 
Circular saw, light 
Drill press feeder 
Electronic balancer 
Files and hones 
Grinder, production 
Grinding wheel arbor 
Hammer, pneumatic 
Hammers, soft sledge 
Hand power, vibrationless 
High-speed, reduces costs 
Hobby, of plastics 
Knurling Carboloy pins 
Lapping machine, pm 
Masonry cutting blade . 
Polishing and de-burrmg 
Power screw driver 
Screw driver, power arm 
Surface plate, stabilized 
Vise, screwless lever-lockmg 
Welding 

Wrench, grip type 
Tractor jack, hydraulic 
Trucks, lift, special-purpose 
Tubing, seamless steel 
Turpentine as motor fuel . 

— U — 


Uranian cost 
Uranian rivals 


— V — 


Vapoi trap, coolant 
Varnish, silicone 
Vat-dumpmg unit 
Vibration, destructive to metals 
Vibration-reducmg mount 
Vitamins from yeast 
Vulcamzer, electronic 


— • W -- 


Warps, light-weight 
Water 

De-ionized ... 

Distilled by steam compression 
Heater, electric . ... 

Waterproofing compound 
Wax- 

Emulsions from petroleum 
Plastics with . . 

Weather, “electronic” 

Welding* 

Arc welder, farm 
Flame torch 
Frictional heat, plastics 
Portable welder 
Press, automatic control 
Set-up 

Spot, control unit 
Sort, overhead hoist for 
Trimmer, automatic 
Tweezer spot, for tiny parts 
Wheels 

Arbor, grinder 
Diamond dresser 

Grinding, reduce production costs 
Radius dresser 
Truck, industrial 
Wire coating, zinc 
Wire, rubber coated 
Wood: 

Glueing, electronic 
Metal-balsa sandwich 

Plastics and 

Reforestation, need for 
Treatment, sap stream , , 
Two-coat finishes for. 

Utilization of. ... 


— X — 


— *Q — 

Quality control creates jobs . . 

Quinine recovery by ion exchange ...... 


— ■ R — 

Radio. See also Electronics: 

Engineering careers . . . .... 

Plastics housings and parts ....... 


149 

120 


173 

56 


Tank, plating . . . . .... 16 

Tank pre-heater . . . . 182 

Television. 

Aerial navigation . . . ...... 204 

Camera- tube — image orthicon. . , 11 

Color possibilities 196 

Microwaves 28 

Progress. 4, 11, 28, 52 

Templates, photographic 33 

Testing: 

Corrosion 161 

Engine power, aircraft 145, 164 


X-ray equipment, industrial 
X-ray generator, betatron 


— Y — 


Yeast and vitamin B . 


— Z — 

Zinc* 

Extrusions . . ... 

Wire coating 
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The use o I plastics by ittdu shy is mu easing 
daily on a scope that is practically unmet sal. 
JMeveitheless, there still exists much contusion 
about the different types of plashes then in op~ 
crties and their uses, Jhe purpose 0 / ilm mes- 
sage is to help " clear the air " about phaiohcs 
— the most versatile of all plashes the type 
of plastics which Diner has specialized m 
pioduang joi the past twenty -six years 

The custom molded Durez propeller 
illustrated is the first plastic pro- 
peller that has been developed foi such 
use . . , marks a new step forward for 
the plastics industiy In varying sizes, 
it is used by the Fresh’nd-Aire Com- 
pany in several of their most popular 
Fresh* nd -An e Ciiculators. 

Why Plastics? 

Moldahilitv a common denominator 


of all plastics - - natui ally makes them 
highly desirable for pioducmg an item 
of this soit— piovi ded, of course, sev- 
eral othei necessary propet ties exist. 

Why Phenolic Plastics? 

Because the Fresh’nd-Aire propellei 
must be statically and dynamically 
balanced to pei fection and because it 
revolves at high speeds, good dimen- 
sional stability was of pat amount 
importance. 

The only plastic material which would 
provide this propeity and meet othei 
lequirements such as impact stiength, 
heat resistance, tensile strength, and 
low-cost production, was a phenolic. 

Why Durez Phenolic 
Plastics ? 

As specialists m the pi eduction of 


phenolic plastics, Durez oflfets more 
than 300 vetsatile phenolic molding 
compounds each scientifically de- 
veloped foi a specific put pose from 
which to select the plastic that pre- 
cisely iits the job. 

Fuitheimoie, Durez laboratory techni- 
cians possess a rich background of 
successful product development ex- 
perience which makes then services 
invaluable in solving any unusual plas- 
tic imnenal pioblem. 

Expert Assistance Available 

The services of the Durez staff are 
available at all times to you and your 
custom molder. Durez Plastics & Chem- 
icals, Inc , 17 Walck Road, North Ton- 
awanda, New York. Cxpoit Agents Omni 
Products Cot potation, 40 Cast 34th Sheet , 
TS/etv yoik 16 , Tdeu? york. 
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INDUSTRIAL MSI NS 


OH SOIURLS MSINS 



PLASTICS THAT FIT THE JOB 



INDUSTRIAL DRAMA* Plastics strip, widely used as 
edging and trim, is extruded from the machine shown 
in the upper left corner of our front cover The con- 
tinuous strip then passes under the watchful eye of 
an inspector who checks it to eliminate deviations in 
width Photograph courtesy Hercules Powder Company 
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50 Years Ago in . . . 



(Condensed from Issues of July, 1896) 


FIFTY YEARS of publication of Scientific American were edi- 
torially observed m the July 25, 1896, issue. The following 
comment is abstracted from that issue “The material woild 
has advanced so rapidly during the last half century, and 
with a pace so accelerated, that mankind has almost lost one 
of its most important faculties, and one essential to happi- 
ness — that of surprise The nil admiral i faculty is attaining 
a wide spread The most marvelous developments are taken 
as a matter of course— the condition of things fifty years ago 
is seldom pictured to the mind — and all the material bless- 
ings which we now enjoy are used as conveniences of daily 
life, and no more.” 

CYCLE TESTING — “The American bicyclist has become a 
most exacting judge of the qualities of a wheel. He insists on 
perfect finish, silent running, and lightness . To meet this 
condition of things, the Pope Manufacturing Company, the 
makers of the world-famous ‘Columbia,’ have established a 
system absolutely unique m the bicycle world; namely a 
testing department, where every article which enters into 
the construction of a bicycle can be tested with the highest 
degree of accuracy Samples of the tubmg are subjected to 
direct and vibratory strains to see if it possesses the desired 
mechanical qualities. . Steel balls are broken to test what 
they will stand, cranks, sprockets and chains are experi- 
mented with to asceitain the best shape and material for 
each. Spoke wire is fractured and its data are fixed ” 

LUMINOUS PIGMENT — “M. Henry is a French savant of the 
school of higher studies, who has revealed the power of 
sulphate of zinc to absorb sunlight and give it back m the 
dark . . The luminous pigment is not liable to be spoiled by 
damp, by carbolic acid or by any weak acid” 

TEMPERATURE INCREASE — “The question of the rate of in- 
crease in temperature from the surface of the earth down- 
ward has long been one on which prominent authorities 
differ. . . Among the scientists who have recently given this 
subject considerable thought is M. Joseph Libert, who re- 
cords observations made at Produits colliery, Flenu, Bel- 
gium. These observations have been carried to a depth of 
3,772 feet. Taking 82 feet as the depth at which atmospheric 
variations of temperature cease to have any influence, it was 
calculated that the rate of increase of temperature given 
by the tests at Flenu was 1° Fah for 53.97 feet of vertical 
depth.” 

BUILDING — “With the development of the art of steel con- 
struction, and the increase m the number and complexity 
of the problems which it involved, the line of demarkation 
between the engineer and architect began to grow more dis- 
tinct, until today it is common practice for the architect to 
call in the aid of the engineer to design the structural steel 
work which gives stability to his buildings.” 

KNOT TYING — “Two of the most interesting automata now 
working within the limits of the United States are those 
used by the government for counting and tying postal cards 
into small bundles. These machines were made in Connecti- 
cut, and the two are capable of counting 500,000 cards in ten 
hours and wrapping and tying the same in packages of 
twenty-five each.” 

ACCURATE MEASUREMENTS — “Accurate readings from a 
micrometer caliper can be made to 1/10000 of an inch; from 
this one is able to judge with what care the parts of such 
an instrument must be made. . . The final testing of a 



caliper of the kind mentioned must be made with the most 
delicate instruments, or with standards made to exact size. 
The accompanying cut shows the measuring machine, one of 
the numerous appliances for securing great accuracy pe- 
culiar to the shops of the Brown & Sharpe Manufacturing 
Company, of Providence, R I., and used foi the measuring 
of standard gages, and other tools that must be finished 
to exact size . Above the scale is a microscope, fitted with a 
mici ometer eyepiece, for reading the graduations the micro- 
scope is mounted upon a slide parallel with the scale. . . 
The micrometer graduations are read by means of a vernier 
scale, making the value of the graduations equal 0 00001 of 
an inch The cone shown at the back of the machine is for 
the purpose of concentrating the light upon the graduations 
of the scale.” 


100 Years Ago in . . 



(Condensed from Issues of July, 1846) 


PRESERVED MEAT — “An English paper says that a case 
of preserved meat, taken from the wreck of the Fury which 
was lost m the Frozen Ocean in Captain Parry’s first voyage, 
about twenty years since, it was opened by a gentleman at 
Brentwood, when it was found to be as fresh as on the day 
it was packed, and when cooked it was excellent.” 

ELECTRIC CLOCKS — “One of the latest exhibitions of the 
power of the electric fluid directed by human skill, is now 
manifested m regulating, setting, and running of clocks at 
any great distance from each other, A clock has been so ar- 
ranged, by its connection with the wires, that the oscilla- 
tions of its pendulum mark the hours on dial plates in two 
widely separated cities, at one and the same moment.” 

TELEGRAPH PROGRESS — “There are now in operation in 
the United States, about 960 miles of telegraph lines, and 
there will be 500 miles more added, according to present 
prospects, by the 25th of August.” 

NAVY — “England seems bent on outdoing the world in 
the way of a navy. She has now building 100 ships of wax, 
among which are no fewer than 35 steam frigates and other 
war steamers; four 36-gun frigates; ten 50-gun frigates; and 
ten ships of the line, averaging from 80 to 84 guns each.” 
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Microwaves make their journey from 
apparatus to antenna not by wire, 
cable, or coaxial — but by waveguide. 

Long before the war. Bell Labora- 
tories by theory and experiment had 
proved that a metal tube could serve as 
a pipe-line for the transmission of elec- 
tric waves, even over great distances. 

War came, and with it the sudden 
need for a conveyor of the powerful 
microwave pulses of radar. The metal 
waveguide was the answer. Simple, 


rugged, containing no insulation, it 
would operate unchanged in heat or 
cold. In the radar shown above, which 
kept track of enemy and friendly 
planes, a waveguide conveyed micro- 
wave pulses between reflector and the 
radar apparatus in the pedestal. Bell 
laboratories' engineers freely shared 
their waveguide discoveries with war 
industry. 

Now, by the use of special shapes 
and strategic angles, by putting rods 


across the inside and varying the di- 
ameter, waveguides can be made to 
separate waves of different lengths. 
They can slow up waves, hurry them 
along, reflect them, or send them into 
space and funnel them back. Bell lab- 
oratories are now developing wave- 
guides to conduct microwave energy 
in new radio relay systems, capable of 
carrying hundreds of telephone conver- 
sations simultaneously with television 
and music programs. 


EXPLORING and inventing, devising and perfecting FOR CON- 
TINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 


BELL TELEPHONE LABORATORIES 


a 


Previews of the Industrial Horizon 


SCIENTISTS VERSUS POLITICIANS 

W hat makes a politician? What makes a scientist 7 Answer 
to the first question tempts a parody on the childhood for- 
mula involving puppy-dog tails; answer to the second brings 
in the inquiring mind plus academic education plus a cer- 
tain detachment of self from the problem m hand. 

It is encouraging, then, to both science and industry, that 
scientists, per se , are rapidly gaining recognition m the 
field of politics To that field they bring a fresh viewpoint, 
largely divorced from most of the mundane considerations 
of politics as it has grown to be accepted Stemming from the 
six geographical unions of atomic scientists, the Federation 
of American Scientists is indeed a step in the right direc- 
tion. Here is a new political (perhaps quotes should be used 
here) force to be reckoned with. The Federation, composed 
of social scientists with a genuine realization of their obliga- 
tions to the world at large, should be an ideal body to at- 
tack such problems as unemployment, fair wages, housing, 
labor relations, and the like To such studies they would 
apply a detached point of view completely refreshing in con- 
trast to the usual political selfishness 

The public at large, and industry m particular, should give 
its whole-hearted support to the Federation. From such a 
group can come such benefits as have never before emerged 
from any political organization. 


FIRE! 

F OR more generations than seem possible, m light of the 
seriousness of the problem, the matter of fire-proof build- 
ings has been kicked around by building codes that re- 
fuse to take a realistic view of the situation. For example, 
many cities will permit unprotected wood-joist interior con- 
struction m gasoline service stations, but will not sanction 
steel, concrete, and other non-combustible materials unless 
they are fire-protected! Such building codes stultify the 
progress of new and improved mateiials. The sooner indus- 
try puts on the pressure to have them modernized, the 
sooner will tremendous fire losses deciease 


BOUNCING SYNTHETIC 

Latest news from the synthetic -rubber industry concerns 
a material made from isoprene which exhibits more bounce 
and stretches farther than any other synthetic rubber now 
on the market. Reports have it that this latest elastomer is 
available m experimental amounts for those who would in- 
vestigate its possibilities. 

( At the same time comes a statement from Goodrich that 
GR-S can now be produced at a “plant cost” of about 12 
cents a pound or an all-in-all price — including overhead 
and return on invested capital— of 15 to 17 cents a pound 
Here is the beginning of an answer to the synthetic -versus - 
natural rubber question. The price is down. The quality is 
up. The United States can produce economically the rubber 
that it needs. As a simple insurance policy — regardless of 
isolationist or non-isolationist tendencies — our synthetic rub- 
ber productive capacity must be maintained To abandon it 
now, as a sop to international policies, would be the worst 
kind of technological suicide. 


PREFABS 

Demand for prefabricated houses is zooming, regardless of 
anything that the public may have to say concerning the 
undesirability of some types of homes built on mass- produc- 
tion principles Yet, despite this demand, the prefab indus- 


By A. P. Peck. 


try is impotent to fill the bill. Shortage of materials is the 
answer. 

A recent survey showed that the prefabricated-house in- 
dustry was geared to produce 150,000 home units a year. 
But reconversion has been slow As of now, it appears that 
if 50,000 units are built during 1946, the industry will be 
doing very well under existing circumstances 

Designs for prefabs range all the way from conventional 
practice to weird hemispherical structures of aluminum 
alloy and steel with a central steel mast, the whole unit 
built on suspension-bridge principles Some are so radical 
in appearance that there is a serious question as to whether 
or not the public will accept them. But, no matter what the 
design, the problem of materials still haunts. Until short- 
ages are relieved, and home builders can perfect their plans 
in all aspects, prefabs as well as conventional hand-built 
homes will suffer delays. 

Without being too optimistic, it is safe to say that the 
prefabricators with sound bases — such as Gunmson, Pre- 
cision-Built, Hodgson, Shelter Industries, and so on — will 
come out on top. The principles of prefabrication are well 
established; the trend is away from the all-alike-in-a-row 
style of building; prefabs can fill a definite need m the 
nation’s critical housing shortage, but they will not get their 
chance until materials are available to them as well as to 
conventional building proponents Then the battle for mar- 
kets will really start Our money goes on those prefab build- 
ers who take mto consideration the fact that most people 
want a home which not only gives them the fundamentals 
of shelter and comfort but also permits them to express their 
own tastes. 


OIL FOR THE LAMPS OF INDUSTRY 

Cottonseed oil, basic to a number of industries ranging 
from food to chemical processing and surface coatings, is 
receiving intensive study m a number of laboratories. Im- 
proved methods of extracting the oil have been developed. 
Pressure extraction and solvent extraction both hold prom- 
ise of increasing the amount of oil obtained from a given 
quantity of cottonseed. Results to date show higher yields 
per ton of seed, with decreases in cost of operation. 


FOR FUTURE REFERENCE 

S tructural panels made with a new reinforced Du Pont 
resm are being tested for such diverse applications as tooling 
Digs, automobile bodies, airplane fuselages, kitchen sinks, 
and refrigerators . Unwoven cloth, that eliminates the 
need for looms, is being made by a “felting” process using 
cotton fibers bound together with plastics, result is a fabric 
that, while exhibiting only unidirectional strength, has al- 
ready found uses m shoe linings, draperies, handbags, and 
diapers; although the new cloth is porous, it has not yet 
reached a point where it can be used for shirts or dresses . . 
If the radio industry — when it gets into full swing — hopes 
to recapture its markets, designers of radio receivers must 
take into consideration mechanical performance, appear- 
ance, and functional convenience, if the industry ignores 
these primary factors, established firms will lose business to 
new-comers who have business sense enough to heed public 
demands . . Industrial accidents have taken a big jump 
since V-J day; accident prevention is sound business that 
should not be neglected under any circumstances. . . Small 
or isolated wheat-producing areas can benefit by a new 
portable flour-mill which can be operated right in the field, 
being towed to the operating site by a tractor or a Jeep. 
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ENGINEERING 


Processes Must Mature 


To Evaluate Properly A1S the New Processes that Appear, Industrial 
Management Would Need a Crystal Boll. Next Best are Standardized 
Tests — Often Unestablished — and Long Experience, which Demand 
Time. Hence, Most Developments Need a Long Maturing Period 


By EDWIN LAIRD CADY * n £ ^ or niore than a limited number 

of special products such as tanks. 
And, aside from the few large mak- 

A . , ers of automobiles and airplanes 

bout fotil yeais ago, scientists peening its surfaces or by rolling to and agricultural machinery, there 

m the Poitland cement in- special indented patterns, then for probably are not 50 factories op- 

dustry announced that if concrete- the same service the weights of eratmg shot-peemng machines for 

remfoicmg steel shapes were put parts made from it could be re- the sole purpose of strengthening 

under heavy tension and held that duced anywhere from 25 to 50 per- steel parts 

way while the concrete was poured cent. The slowness of this progress is 

and allowed to set around them, Each of these new techniques not to be blamed upon any lack of 

then the final strength of the con- promised to give engineers some- knowledge or of appreciation of the 

Crete could be increased m almost thing they long had wanted; greater merits of these processes by the 

direct proportion to the tension on strength with less weight and space, engineers who might use them. The 

the reinforcement. Yet, no more than a bakers 5 dozen processes simply are too young to 

Working along similar lines, steel of plants in the entire United States have gone very far. 
engineers were finding that if steel are equipped to do a real job of Industrial processes and products 
were pre-stressed either by shot concrete reinforcement pre-stress- grow much like human beings. They 



DMU-treated wood is in process of "growing up/' In test set-up (left), pm is buried in untreated upper slab, but only dents treated 
lower board. Kiln (right) typifies problems common to new industrial processes. Here, automatic controls must supplant manual systems 
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• LOOKING AHEAD ® 
Many spectacular war-born products 
and processes won't find immediate 
homes. . . Some, however, will 

emerge several years from now as 
standard industrial items. . . Others 
will come to rest on the scrap heap. 
. . . A few, certainly, will eventually 
be "discovered" as boons to supposed- 
ly remote businesses. . . Efforts to ap- 
ply new ideas may meet less resist- 
ance than in the past , . Cost-saving 
processes now particularly welcome. 


emerge as infants, interesting but 
weak and m need of careful nur- 
turing. They go into adolescence, 
into strong and aggressive youth, 
balanced and steady middle age, 
seasoned but fading senility. And 
one of the hardest problems of in- 
dustrial management is to know 
just what “age” any one process 
should be allowed to reach before 
it is taken on. 

Such decisions can be based upon 
both emotional and practical 
grounds Individual executives or 
whole managements can be youth- 
ful-minded, and prefer the new de- 
velopments; “middle of the road,” 
and strong for the middle-aged 
processes; conservative, and sticklers 
for the traditional. But besides act- 
ing the way they like to act they 
will usually do whatever will be- 
come the most profitable. 

TREATED WOOD — Dimethylolurea 
— DMU, for short — treated wood is 
an example of what is likely to hap- 
pen to any brand-new process. Its 


story is much like that of the pre- 
stressed concrete reinforcement, the 
shot-peened steel, and many others 

DMU was announced about lour 
years ago by Du Pont, who make 
the chemicals for it It got the wide 
publicity which usually is received 
by anything unusual. But aside 
fiom the news stories nothing much 
happened 

Then S S Keeley and Sons de- 
cided to pick the infant up and see 
what could be done with it. The 
Keeley company was old but its 
management was young, hard hit- 
ting, open to the possibilities of a 
fresh, new product. 

Known facts were that the process 
would make woods much harder — 


pine being made as hard as un- 
treated maple, and maple much 
harder than m its unhealed state; 
that the transveise strength of the 
wood would be increased to the 
point where splitting was as difficult 
as bieakmg by tensile pull; and that 
the dielectric characteristics and 
the resistance to chemicals would be 
gieatly inci eased There also would 
be process difficulties— -two kiln dry- 
ings instead of one, and careful con- 
trol of vacuum, heat, and pressure 
being mandatory 

The second kiln drying had to be 
done after the wood had been im- 
pregnated with the DMU, and it 
pi esented unusual problems Ordi- 
nary operation permits men to enter 


Rigsdized metal 
(right) suggests a 
variety of 
useful applications. 
Wide-spread and 
universal acceptance, 
however, will 
probably require 
time. Gears (below) 
exemplify a 
time-proven and 
fully matured product 



Courtesy Rigid-Tex Corporation 



the kiln, see just how the drying 
is progressing, and change the tem- 
perature and the humidity to get 
the quickest results while avoiding 
damage to the product But the 
DMU-impregnated wood gives off 
dangerous gases and men cannot 
enter the kiln after the process is 
well under way. Experience, plus 
the records of instruments and the 
use of automatic controls far more 
accurate than those commonly used 
with kilns, had to be substituted for 
personal inspection of the work. 

TEST PROBLEMS — Experiments 
with various species of woods had 
to be made, are still being made. Not 
more than one fourth of the kinds 
of wood in common commercial use 
proved themselves .to be fully 
suited to this process. Some of the 
others proved to be partially ac- 
ceptable, others wholly unsuited. 
The results with various species 
were not uniform. Pine became as 
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Hand-scraped bearings still hold their own on many important jobs in industry 
since their characteristics have been proved through long and successful use 


hard as maple but it did not become 
maple, it became a brand new in- 
dustrial material with pine as its 
mam mgi edient 

As is all too common with new 
materials and processes, means for 
testing the finished product were 
lacking. The hardness of one wood 
could be compared to that of an- 
other but not very dnectly with 
that of plastics or metals. 

An old-line maker of textile ma- 
chinery had problems severe enough 
and management youthful-minded 
enough to try the DMU- treated 
woods It was found that these 
woods would not “hair-up” or raise 
the grain at the surface of the fin- 
ished paits, and thus these parts 
could be kept m service much 
longer than those of untreated 
woods The haired-up gram, foi- 
merly experienced, caught the yarns 
that passed over the parts and dam- 
aged them But there were no me- 
chanical or other practical tests for 
hainng-up of wood surfaces, the 
superioi lty of DMU in this respect 
had to be established by experience 
and the experience took time. 

In the meantime, other users 
were experimenting with the le- 
sistance to splitting of the product, 
were finding that they could elimi- 
nate the metal 1 einforcements 
which they had applied to untreated 
woods One had a product in which 
the wood had to hold metal parts 
which were driven m like nails. 
There was no other test of this hold- 
ing ability than to drive the parts 
in and pull them out again and keep 
on doing it until the DMU superi- 
ority for this purpose was estab- 
lished 

TIME NECESSARY — The Keeley 
company also was finding out more 
about their product. For example, 
ordinary wood-working methods 
could give it such a fine finish that 
sanding often could be eliminated 
A wood- woi king planer of the kind 
that uses high-speed knives and 
takes many cuts per inch actually 
can put a mirror finish on DMU- 
treated wood Small holes can be 
drilled more accurately in it since 
the drill does not turn and follow 
the gram 

Every bit of this new knowledge 
made new markets possible for the 
product. But those markets had to 
be found among customers who had 
youthful-minded executives willing 
to try something new, or else had 
problems so severe that they would 
try anything once 

Now there are at least 20 com- 
panies doing DMU processing in the 
United States. Keeley is greatly in- 
creasing its facilities and with mar- 
kets in plain sight for all its output. 


But, even so, this product does not 
enjoy one customer for every thou- 
sand it probably will have when it 
reaches middle age, ' 

Between the inception of DMU, 
or any other new product, and its 
fully matured markets is a long 
period of finding out what qualities 
to test for and how to test for them, 
of getting customers used to buying 
it and habituated to its fabrication 
methods; of finding out where it 
does not fit, as well as where it does 

INDUCTION HEATING-A fair ex- 
ample of a process which is just 
getting well into young manhood 
is induction heating. 

In spite of the fact that induction 
heating dates from about 1922, has 
been used for the melting of metals 
since the early 1920s, and for hard- 
ening and soldering for well over 
ten years, there probably are not 
more than 3000 companies having 
induction heating equipment in the 
United States. 

Probably 50,000 factories could 
use this process with profit. It can 
save as much as $5 00 per unit on 


the haidening costs of a single com- 
plex part, can * permit the substitu- 
tion of low-cost, easily-machineable 
carbon steels for high -cost and hard- 
to -machine alloy steels, can solve 
a multitude of brazing and soft- 
soldering problems But induction 
heating has progressed very slowly 
from precision melting of small lots 
of alloys to the hardening of the 
bearings surfaces of crank shafts, to 
the heating of steel foi forging, the 
hardening of gear teeth and other 
contoured parts, and finally to all 
sorts of hardening and soldering op- 
erations. 

In the beginning, nearly every in- 
stallation was tailor-made for a 
single operation or a known com- 
bination of operations The user 
who wanted to convert his equip- 
ment from one operation to another 
commonly had to send for the ser- 
vice engineers of the equiohient 
maker to plan the new job and even 
to change parts of the e*q moment 
itself To a large extent this still 
is so But as the varieties of parts 
handled by induction heating have 
grown from tens to thousands, and 
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then to hundreds of thousands, more 
and more engineers have learned 
how to handle induction heating and 
what may be expected of it Single 
installations costing more than $500,- 
000 are being made. Flexibility and 
adaptability are on the increase. 
Induction heating has gotten past 
the risk and the experiment stages 
which attend a completely young 
industry, but it still is so young and 
lusty that it is making even faster 
progress now than during the war. 

OLDER PRODUCTS — Gears are an 
excellent example of a middle-aged 
industry. They keep on impiovmg, 
of course, but not too radically A 
new hardening process like induc- 
tion heating or like modern care- 
fully controlled flame hardening; a 
new machine with electronic or 
other improved controls; a new pro- 
duction method like powder metal- 
lurgy or precision investment cast- 
ing; a new alloy or new plastics ma- 
terial; any such improvement means 
that some part of the gear industry 
takes a long step forward. But geais 
are well established, well under- 
stood, universally accepted 

Very seldom is there any large 
profit margin in making them, or 
any risk m adopting them. They are 
a safe, sane, middle-of-the-road 
means for the transmission of power, 

® (f) 

USEFUL WOOD 

Finds Ever-Wtder Range 

as New Processes Develop 

S n spite of the rapid development 
of metals, plastics, and other mate- 
rials, wood still is the handiest ma- 
terial to fabricate with simple tools 
and machines. 

Working hard to make wood more 
useful are such processes as chemi- 
cal fire-proofing, followed by com- 
pression. The compressed wood loses 
only its air cells, retains all of its 



Heat-stabilized wood, being taken 
from press, was originally same thick- 
ness as block in technician's hand 


in most cases as free from drama 
as fiom gambles when any engineer 
designs them into his pioducts 

Hand-sciaped bearings aie a veiy 
old institution. At one tune, theie 
was no substitute for them when a 
shaft had to be held m strict alme- 
ment. Now, there are anti-fuction 
bearings and many othei kinds 
which have passed through their 
youthful stages and become well 
established And yet, on many laige 
motors and other important jobs the 
hand-scraped beai mgs are pre- 
ferred. Every weakness as well 
as every good point about them is 
fully known and understood In 
common with nearly all of the “old” 
products which persist in mdustiy, 
this completeness of understanding 
of them, this perfect knowledge of 
what they will do and how they will 
do it, makes them highly profitable 
for some uses. 

The progress of any product or 
process from extreme youth to old 
age is one of swapping high profit- 
ability, plus somewhat unknown 
and uncontrolled risks, foi lower 
unit profitability but with risks 
more controlled or eliminated But it 
is the use of well-established, risk- 
free products which enables a man- 
agement to take the gambles and 
gam the profits with the younger 
and less developed ones. 

$ 



Formed wood parts hold their shapes 


strength and its workability, offers 
high strength with light weight and 
reduced volume 

Light and soft woods can be lami- 
nated or faced with wear- resistant 
compressed woods or heavily com- 
pressed papers Thus bulk with light 
weight, stiffness, and strength may 
be had. And these combinations can 
be formed to hold their shapes with 
high stability. 

ONE-MINUTE MOTORS 

Give High Power for Size 
in Short-Run Applications 

Among the surplus war items find- 
ing readiest sale to industry are the 
one-minute motors especially devel- 
oped for aircraft use. 

The capacity of an electric motor 



Four-horsepower, one-minute motor 


is largely determined by its tera- 
pei ature rise under load, and this 
in tum depends upon how long the 
load cnduies the motor is to run 
for less than one mmute, and then 
is to rest, it can have very high ca- 
pacity for its size and weight For 
example, a foui horsepower motor 
of this type may weigh only 7.2 
pounds 

Industiy has a large variety of 
such short-intei val jobs for motors 
to do on pumps, instruments, regu- 
lators, and so on. 

PLASTICS ¥ALVE SEATS 

Match Rough Surfaces ; 

Extend Valve Life 

S MOOTIINKSS, toughness, and the 
conforming qualities that make some 
artificial fibers suitable for ladies 
hose, make the plastics forms of 
those fibers highly useful m pump, 
faucet, and other valve seats The 
new plastics seats will hold air pres- 
sures of over 2500 pounds per square 
inch when mating with surfaces 
which have not been hand lapped. 
One result of this may be to greatly 
prolong the lives and reduce the 
maintenance costs of high-pressure 
and of some low-pressure valves. 
The abilities of the plastics to con- 
form to slight surface irregularities 
will permit valves to be kept m ser- 
vice which by pievious piaetices 
would have been too badly worn or 
eroded on then mating faces to hold 
the press uies. 

ADHESIVES FOR METAL 

Secure Multiple Pieces 

For Production as Unit 

By the use of war-developed ad- 
hesives, aluminum parts can be 
fastened together with joints having 
shear strengths of over 5000 pounds 
per square inch Engineers aie just 
beginning to examine the possibili- 
ties of such simple and inexpensive 
fastening methods. One immediate 
use is to fasten or gang together 
several parts which are to be ma- 
chined, riveted, or otherwise fabri- 
cated as single assemblies. The 
method eliminates many costly 
clamping and inspecting operations. 
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METALS IN INDUSTRY 


Industrial Hemstitcher 

Closely Approaching a "Sewing" Machine for Metal, Resistance Weld- 
ing has Multiple Advantages of Which High-Speed and Economy are 
Only Two. Spot Welds, Seam Welds, and Flash Welds are All Variants 
of the Resistance- Heat Theme. Keynotes ore Versatility and Ease of Use 

By FRED P. PETERS 

Editor-m-Chief, Materials & Methods 


I ndustry is hearing more and 
more about resistance welding 
today, and if developments now on 
the drawing boards, mature, this 
form of fastening may eventually 
become as familiar as soldering and 
riveting Resistance welding is basi- 
cally the process of joining two 
pieces of metal by placing them m 
contact with each other, piessmg 
them together, then heating locally 
to fusion by passing a heavy elec- 
trical current— ac. or d.c. — directly 
through the joint. No extra metal 
or filler rod is added as m arc or 
gas welding, and the area of heating 
— and therefore of metallurgical 
changes — is sharply localized 
Resistance-welding machines are 


m the “machine tool” class with re- 
spect to both initial cost and suita- 
bility to production-line operations. 
Indeed, metal- joining resistance 
welders have been the subject of 
as much development and improve- 
ment m recent years as have their 
metal-cutting machine tool coun- 
terparts. Resistance-weldmg equip- 
ment, accoidmg to the Resistance 
Welder Manufacturers Association, 
sold to the extent of about $4,000,- 
000 worth in 1939. By 1944, admit- 
tedly a peak-production war year, 
this figure had become $30,000,000 
And resistance welders, now manu- 
factured by some 30 companies, are 
key production equipment in thou- 
sands of plants for making a vast 


• LOOKING AHEAD • 
More resistance welded products as 
designers come to predicate produc- 
tion on this process. . . Changeover 
from general-purpose welders to 
specific-use units. . . Higher produc- 
tion of articles stymied by solder 
shortages. . . Replacement of skilled 
welders and brazers by welding- 
machine "operators". . . Substitution 
of welded multiple- part assemblies 
for intricate castings. 


number of different products, rang- 
ing from aircraft fuselages and rail- 
way cars to tea-kettles and jewelry. 

VARIED PROCESSES— The many 
possible adaptations of resistance 
welding have given rise to several 
distinct types of processes, including 
spot welding, seam welding, projec- 
tion weldmg, upset-butt weldmg, 
and flash welding. 

Spot welding, the most versatile 
of the resistance-weldmg processes, 
consists of clamping the mating 
pieces between the ends of two rod- 
like electrodes connected to a high- 
current, low-voltage transformer; 
electrode pressure and the heat 
generated by current passage pro- 
duce a fused button or weld “nug- 
get” joining the metals at the spot 
between the electrodes. 

Seam welding employs rotating- 
wheel electrodes which roll along 
the joint, producing a continuous 
pressure -tight seam instead of a 
series of spot joints. Projection weld- 
ing is a form of spot welding but 
has the added feature that tiny 
projections, previously stamped or 



Courtesy Consolidated Aircraft Corporation 

Light but awkward-to-fabricate structures are well suited for resistance weldmg 
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Resistance-weldmg 
technique has 
many facets from 
which stem 
wide adaptability 
Here diagramed 
are four of 

the more common ways 
of accomplishing 
metal fusion 
by this process 


Court, pay 

Oeneial Electric company 


machined on the woik, serve to con- 
centrate the current at the spot 
even though relatively large-di- 
ameter electrodes are used. In upset- 
butt welding, the ends of two pieces, 
each clamped m an electrode, are 
pressed together without overlap 
while current is passed through 
them. Flash butt welding — common- 
ly called just “flash welding” — is 
similar to upset-butt welding except 
that the current is turned on as the 


Close control of heat, pressure, 
and time cycles is essential to suc- 
cessful welding Modern electronic- 
control equipment has made re- 
sistance welding a simple, fool- 
proof, precision operation that lends 
itself ideally to automatic mass- . 
production requirements, and has 
probably contributed mote than any 
other factor to the rapid expansion 
m use of the process. 


alluigieai effects, lower skilled-help 
requirements, savings m niatei lal 
and so on. Most metals commonly 
welded in industry by any method, 
plus some that are extremely diffi- 
cult to handle otherwise, ^ can be re- 
sistance welded Dissimilar metals, 
very thin sheets, thick-sections-to- 
thm-sections, tiny parts, and mam- 
moth products aie all easily han- 
dled. 

On the tiny end of the scale, hard 
iridium mbs are resistance welded 
to gold-plated points for fountain 
pens, and wires half the thickness 
of a human hair are resistance 
welded for thermocouples, instru- 
ments, and electronic tube filaments 
and grids. At the other end of the 
scale he such applications as re- 
sistance-welded railroad passenger 
cars, automobile X-frames, flash- 
welded steel auto-body sections, 
aircraft fuselages, and similar prod- 
ucts. 

An interesting use that has af- 
fected many fields is the resistance 
welding of sheet metal stampings 
to give intricately shaped parts 
which would normally have to be 
made as more expensive castings or 


pieces to be joined are moved 
toward each other; an intensely hot 
arc is formed, and when the metals 
reach the proper temperature they 
are forced together and the current 
is cut off. 


ADVANTAGES- -All these factors 
and the resultant benefits to indus- 
try have recently been the subject 
of a searching survey by General 
Electric Company, from whose re- 
port many of the following examples 


forgings. Thinner sections of sheet 
metal can be used than are readily 
east; also, the welded sheet metal is 
stronger than the very thin cast sec- 
tions. Small sheet metal sections 
may be built up by multi-layer 


Each process has a variety of sub- 
divisions and equipment types. Thus, 
spot-welding machines include port- 
able welding “guns” and pedestal 
types which may in turn be rocker- 
arm or press machines. Machines 
for projection welding closely re- 
semble press-type spot welders — 
in fact, spot welders are often used 
as light-duty projection welders. 


have been taken. 

For the various applications to 
which it is readily adaptable, re- 
sistance welding has demonstiated 
several production-simplifying or 
cost-reducing advantages, alone or 
m combination These include* 
faster welding, easier assembly and 
handling, minimum distortion, vir- 
tual freedom from undesirable met- 


welding to make an exceptionally 
strong piece. The use of coined pro- 
jections on stampings up to Vs -inch 
thickness has made possible the re- 
placement of many heavy castings 
with projection- welded parts. 

Resistance welders with slight 
modification can also be used for 
brazing and soldering. Thus, brazed 
contacts and windings give superior 


Seam welders have their own op- 
erating features, including flexibility 
in the choice of current pulsation to 
produce either a tack-welded or a 
continuous weld (overlapping- 
spots) effect. Upset-butt and flash 
welders are still different in design. 

Because the heat for resistance 
welding is generated by the re- 
sistance of the metals to the pas- 
sage of current, very high currents 
are usually necessary; hence a high 
peak demand is made upon the 
power supply To help reduce these 
peaks one of the most important 
of the recent improvements in re- 
sistance welding — the use of “stored 
energy” systems — was devised. Such 
systems, which employ transformers, 
capacitors, or storage batteries to 
store the supply-line current be- 
tween welds, have been a boon to 
the welding of aluminum, which, 
because of its low resistance, re- 
quires unusually high current for 
successful welding. 



Welded articles from several fields emphasize need for specialized welder units 
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electrical connections that will no't 
open or melt during overloads There 
aie poi table lesistance-brazmg ma- 
chines that can braze the windings 
of electrical machines after the 
windings have been installed, and 
others are used to make connec- 
tions in heavy bus-bar systems 

WIDE UTILITY— During the war the 
Army standaidized on a five-gallon 
gasoline can, the body of which was 
drawn from sheet steel The metal, 
drawn haid and thin by the forming 



Refrigerator part was simplified and 
production speeded by seam welding 


operations, made arc welding at- 
tachment of the handles difficult 
because of the ease with which the 
arc burned through. Spot welding 
was adopted and 80 percent of the 
time previously required was saved 

Again, spot welding of steel 
switchgear has been reported to be 
five times faster than arc welding, 
four times faster than bolting, more 
than six times faster than riveting. 
Resistance welding the studs on to 
the gear panels of switchgear elimi- 
nates seven operations formerly re- 
quired — punching a hole in the 
panel, threading the hole, counter- 
sinking for the screw-head, insert- 
ing the screw, peen-locking the 
screw, grinding the peened surfaces 
smooth, and filling- m the rough sur- 
faces. 

Demonstrating the production- 
line utility of resistance welding is 
an installation in which a number 
of sheet-metal stampings were 
welded together to form an aircraft 
part. Eight portable spot welders 
were arranged inside a circular 
track about 20 feet m diameter, 
over which a conveyor moved in an 
endless circle. At the first station, 
the stampings are placed into fix- 
tures, and the conveyor table moves 
on under each welding gun in turn, 
each with a specific operation to 
perform. At the final station, the 


finished piece is removed from the 
fixture and the conveyor moves on 
to the first station again. About 10 
fixtures, permanently mounted on 
the conveyor table, keep the entire 
group of guns m continuous opera- 
tion 

Resistance-welded steel auxiliary 
fuel tanks for airplanes represent an 
example of weight-saving possibili- 
ties The elimination of rivets, even 
for the sw 7 ash plates inside, gave a 
light, strong, fluid-tight product. Re- 
sistance welding also gave a smooth 
finish that cut down the air re- 
sistance The resistance-welded 
tanks were produced faster, better, 
and at an 83 percent reduction in 
cost 

Both uniformity of product and 
amenability to continuous process- 
ing are exemplified by a resistance - 
welded refrigerator evaporator. Two 
pre-formed fiat halves are held in 
a ]ig and tack welded with a spot 
welder, the final seams being seam 
welded before the evaporator is 
bent to its final form. More than a 
million of these evaporators were 
made with rejects of less than Vz 
of 1 percent. 

ECONOMY — Savings, by resistance 
welding a complex assembly, were 
clearly shown m the manufacture 
of welded armored half-track sec- 
tions during the war. These heavy 
pieces were formerly made by a 
combination of arc welding and 
riveting that was slow and required 
many skilled operations After the 
job was redesigned for resistance 
welding, one company saved $240,- 
000 just in the cost of training the 
necessary personnel, in addition to 
other operating economies. 

In still another case, a flash 
welder paid for itself in four months 
of use through the savings that it 
effected in fabricating stampings for 
automobile rear-axle housings. And 
in a railroad shop, large amounts of 
expensive seamless-steel tubing for 
locomotive boilers are saved by cut- 
ting off worn tube ends and re- 
sistance welding new pieces in place. 
The mam sections of the tubing are 
used dozens of times before they 
need total replacement. 

In the future, one authority be- 
lieves a large percentage of the re- 
sistance-weldmg machines will be 
specially designed for individual 
jobs, the implication being that 
much present-day equipment will 
be made obsolete or must be re- 
fixtured. For example, five years 
ago refrigerator liners were manu- 
factured at the rate of 35 per hour; 
today, newly and specially designed 
resistance welders produce these 
same parts at the rate of 100 per 
hour Again, low-capacity welders 


will be more widely used, especially 
m the costume- jewelry field where 
outmoded models are still fairly 
common 

Many steel companies are plan- 
ning to aid the expansion of re- 
sistance welding by supplying a 
larger variety of cold-rolled strip 
designed foi easy spot welding In 
light metals, too, various extruded 
sections are available which can 
advance resistance welding further 
m the field of light, durable prod- 
ucts 

Other important future uses for 
resistance welding are expected to 
be m the production of many build- 
ing-components for mass fabrication 
of homes; m the large-scale produc- 
tion of metal boats less than 40 foot 
long, and m the manufacture and 
assembly of air-conditionmg equip- 
ment — all this in addition to the 
substantial and still growing use of 
the process m the basic transporta- 
tion-equipment industries: railway, 
automotive, and aircraft 

® ® $ 

COPPER-COATED 

Aluminum Has Advantages 

For Electrical Uses 

E xperimental test runs are now 
being conducted on a new alumi- 
num-base product designed to com- 
pete with brass for electric light 
sockets and other wiring devices. 
The new material is copper-coated 
aluminum and it has the special 
advantage of being easy to solder. 
Its conductivity, of course, is ex- 
cellent and in addition it is said to 
have a price advantage over brass. 

NON-AGING STEEL 

Results from Use of 

Titanium in Alloy 

Titanium alloy steels are coming 
along fast, especially the sheet steel 
recently developed for vitreous 
enameling. Non- aging and non- 
blistering when enameled without 
the customary ground-coat, titani- 
um steel possesses excellent deep- 
drawing quality. All carbon in it is 
combined with titanium, the finished 
steel containing 4.5 times as much 
titanium as carbon Its stress-strain 
curve is more like that of a non- 
ferrous alloy than low carbon steel. 
In an oil refinery, exposed to reduc- 
ing gases at over 700 degrees, Fah- 
renheit, at high pressure, no appre- 
ciable change of properties was 
evidenced, while in the same appli- 
cation, plain carbon steel lost vir- 
tually all its ductility, and high 
chromium steel absorbed nitrogen 
excessively. 
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PETROLEUM 


Conducted by E. F. LINDSLEY 


By-Product Bonuses 


Petroleum By-Products, Like Ordinary People Working Without Great 
Fanfare, Receive Scant Attention Because There are so Many of Them. 
But They do Their Jobs Well, and the Background of Many By-Products 
Hold Bright Stories of Careers Salvaged from Oil-Refinery Wastes 


By JOHN C. DEAN 

Technical Division, Process Products 
Socony-Vacuum Oil Company, Inc 


G iven a problem in which it ap- 
pears that some form of petro- 
leum might be useful, it is a 
better-than-average bet that the 
piocess products technicians will 
come up with a much better-than- 
average answer And frequently this 
answer will be a process product 
made from one of the so-called re- 
finery by-products. 

When a substance as complex as 
petroleum is subjected to the ex- 


tensive refining and compounding 
sequences, it is inevitable that a 
laige variety of by-products will ap- 
pear. Equally inevitable is the piob- 
abihty that many of these by-prod- 
ucts should ptove extremely useful 
But the very fact that so many of 
these valuable substances do exist, 
m addition to there being so many 
uses for them, makes any attempt at 
discussing them a difficult task. 
Necessarily, they must be grouped 


• LOOKING AHEAD • 
More by-products, rather then fewer, 
as petroleum chemistry expands and 
processes grow more complex. . . And 
for these materials, some with char- 
acteristics all their own, there will be 
jobs. . .Specialized jobs mostly, re- 
quiring research to match by-prod- 
uct and use. . .New textiles needing 
revised processing techniques. . . 
Stronger emphasis on preservation of 
organic materials. . .Better anti-rust 
and packing measures. . All at least 
partially based on petroleum products 
with unusual abilities. 


mto general classes and offered as 
examples of the inherent possibili- 
ties in refinery left-overs. A few 
of the more important examples 
come under the heading of naph- 
thenic acids, petroleum resins, and 
petroleum sulfonates. 

NAPHTHENIC ACIDS-In the re- 
fining of certain west-coast gasolines 
and kerosines, it is necessary to 
scrub from them certain odoriferous 
and corrosive organic compounds 
known as “naphthenic acids ” These 
acids are formed by nature and are 
very similar in chemical composition 
to fatty acids. Like fatty acids, they 
can be converted to soaps, m which 
form they have their greatest use. 

Lead, manganese, and cobalt soaps 
of naphthenic acids are excellent 
paint driers because they catalyze 
the setting of paint and varnish 
films In addition, copper soaps of 
naphthenic acids are extremely use- 
ful as fungicides and insecticides 
The petroleum industry markets siz- 
able quantities of these copper 
naphthenates dissolved in either 
petroleum solvents or m ammonia 
for the treatment of wood and vari- 
ous cotton and cordage materials. 

When impregnated with small 
amounts of copper naphthenate, 
cellulose products become resistant 
to attack by mildew and other fungi, 
teredoes, termites, and many related 
insects. In this preservative treat- 



Synthetic rubber for printing rolls takes large proportions of plasticizer oils 
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Wetting oils are essential to many textile dyeing and shrink-proofing processes 


ment it is actually the copper which 
is the active ingredient, but its ac- 
tion is intensified by combination 
with naphthenic acids A great va- 
riety of articles have been so treated, 
including sand bags, tent material, 
ropes, tent shrouds, camouflage net- 
ting, marine hawsers, bottoms of 
wooden ships, marine pilings, fish 
nets, and tobacco netting. 

Other by-products from petroleum 
which have found wide use m in- 
dustry are the so-called “petroleum 
resins” which are materials extracted 
from gasoline to reduce gum -form- 
ing tendencies As a by-product, 
however, they are useful because 
of this characteristic, and upon ex- 
posure to air they dry to hard var- 
nish-like films Hence they are em- 
ployed as extenders for difficult-to- 
obtain paint- and varnish- making 
oils, are applied to metals as protec- 
tive coatings, and serve as binders 
for sand m preparing foundry cores 
for casting metals. In the latter use, 
petroleum resins burn out cleanly 
once they have been properly 
blended for the job in hand. 

PETROLEUM SULFONATES -Min- 
eral oil sulfonates are a third group 
of important by-products Chemi- 
cally, they are mixtures of sodium 
soaps of sulfonic acids, formed m 
the refining of petroleum oils with 
sulfuric acid. Depending upon their 
molecular weight, which in turn is 
related to viscosity, they are either 
water-soluble or oil-soluble in na- 
ture. The water-soluble sulfonates 
are powerful wetting agents and de- 
tergents, and have great utility in a 
myriad of applications. One of the 
main uses of a wetting agent is in 
the dyeing of textiles where it is es- 
sential that water will wet the cloth 
rapidly and uniformly and permit 
it to become evenly dyed to the 
proper shade. Other textile proc- 
esses, such as shrink-proofing, also 
require these wetting agents. 

Mineral oil sulfonates of the de- 
tergent type are used as important 
ingredients in special hard water - 
and salt water-resistant soaps, and 
m many of the familiar domestic 
cleaners. Mineral oil sulfonates of 
the emulsifying- agent type are use- 
ful for the manufacture of self- 
emulsifiable oils, such as cutting oils, 
and also many of the newer type rust 
preventives. 

Rust preventives are of extreme 
importance in many phases of in- 
dustry’s activities. Practically all 
metal articles such as precision parts, 
instruments, tools, replacement 
parts for automotive and aircraft 
engines, and machine tools must be 
protected against rusting with prod- 
ucts which can be removed before 
the articles are used or will not im- 


pair operations if allowed to remain. 
This is accomplished by coating 
them, or at least their most suscepti- 
ble parts, with a rust -resisting film 
of one of a great number of special 
compounds designed for this ser- 
vice. 

Practically all of the commonly- 
used rust preventives have a petro- 
leum base of oil, petrolatum, or wax 
which is commonly compounded 
with other materials to enhance its 
properties. Products of this type are 
available to give protection against 
all degrees of rusting — indoors, out- 
doors, in the rain, in the sun, and 
on exposure to salt water. Rust pre- 
ventives are highly specialized prod- 
ucts because such a diversity of ser- 
vice conditions must be met and be- 
cause such factors as the ease of ap- 
plication and removal, and the type 
of film required must be taken into 
consideration. 

UNCOMPOUNDED OILS — Most of 
the products mentioned thus far are 
compounded materials that were de- 
veloped for specific uses. In addi- 
tion to these, the petroleum industry 
produces a wide variety of uncom- 
pounded oils which are extremely 
valuable in processing applications 

For years, the industry has pro- 
duced a number of highly refined 
oils such as the so-called “white 
oils” which are used for medicinal 
purposes. Because these oils are so 
pure, and so bland in reaction, they 
find other applications in cosmetics, 
hair oils, ointments, and even in 
animal feeds. Other less highly puri- 
fied oils made by various methods 
of refining are employed in packing 
houses for slushing chutes, tables, 


knives, and hooks during shutdown 
periods. Such products are also used 
as ovicides in tree sprays, as im- 
pregnants for wrapping papers and 
fruit wraps, and in the preservation 
of eggs 

The rubber industry is a large user 
of uncompounded petroleum prod- 
ucts, since it consumes at least one 
part of petroleum for each six or 
seven parts of rubber. Were it not 
for petroleum products, it would be 
virtually impossible to convert many 
of the basic synthetic rubbers into 
useful articles of trade. For example, 
it was only when the rubber in- 
dustry employed certain special 
asphalts that it was able to produce 
a GR-S tire which would approach 
a natural rubber tire in wearing 
and aging qualities When petroleum 
products are compounded into rub- 
ber they assist processing and may 
impart such desirable properties as 
long life, flexibility at low tempera- 
tures, softness, and resistance to 
abrasion to the vulcanized articles. 
A number of synthetic oils have also 
been produced from petroleum 
which have found use in specialized 
rubber compounding operations. 

Two other synthetic oils made 
from petroleum have unusual ap- 
plications. The first of these is an oil 
employed for the inspection of raw 
quartz which is to be cut into quartz 
oscillators that control wavelength 
in electronic and radio equipment. 
The oscillator crystals can be made 
only from sections of raw quartz 
crystals which have no internal im- 
perfections, and m addition must be 
cut at very definite angles with re- 
spect to both optical and electrical 
axes of the crystals. The crystals 
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must therefore be inspected, but 
since most raw quartz is scarred 
and has many opaque surfaces, 
careful study of the interior is often 
impossible. This, however, can usu- 
ally be accomplished by immersing 
the quartz in a liquid having the 
same refractive index, upon which 
the crystal boundary becomes in- 
visible. Since light is not bent in 
passing through the liquid-solid in- 
terface, surface flaws no longer ob- 
scure the internal defects. Such in- 
spections cannot be accomplished 
with conventional petroleum oils 
because of their low refractive index, 
and consequently this operation was 
originally accomplished with chemi- 
cals which are highly odoriferous 
and somewhat irritating to human 
skm. Later, a petroleum product 
was developed in which these un- 
desirable properties were reduced 
appreciably without loss m inspec- 
tion efficiency. 

The second synthetic oil is one 
that is being employed for the con- 
trol of mosquitoes. Heretofore, the 
commonest methods of chemical 
control were to spray infested bodies 
of water with fuel oil, kerosine, or 
crankcase drainings. This treatment 
is effective because mosquito larvae 
breathe at the surface of the water, 
and are smothered when their res- 
piratory organs become filled with 
the surface oil. The main drawbacks 
to the surface treatment are that 
on large areas, the oil blows away 
with heavy winds or evaporates in 
warm weather. As a result of these 
adverse conditions, oiling must be 
repeated every ten days or two 
weeks to ensure the continuity of 
the surface film. 

Recent studies have been made of 
mosquito control with a synthetic 
oil which is heavier than water. This 
product, applied in emulsion form, 
has been used successfully for con- 
trolling pest mosquitoes of the culex 
and culicini families. The larvae of 
these tribes feed on the bottom, and 
for unexplained reasons are at- 
tracted by the oil, feed upon it, and 
soon become poisoned. The use of an 
emulsion of this high-specific- grav- 
ity oil overcomes the drawbacks of 
surface oils, because wind will not 
blow it from the surface nor will it 
evaporate. Treatment of infested 
areas with the synthetic product 
need be made only a few times a 
season instead of every ten days. 

All in all, the applications of 
petroleum by-products and process 
products are almost unlimited in 
scope. They touch on nearly every 
phase of industrial activity and, in- 
deed, are vital to many. It should 
be emphasized, however, that the 
use of these products is becoming 
far from a hit-or-miss proposition. 



Photographs courtesy 

Socony-Vacuum Oil Company 

Wax emulsion protected upper potato 
in storage Lower potato untreated 

In most cases, the sequence is one 
of establishing the problem and its 
contributing factors, analyzing the 
vulnerable points, and then com- 
pounding or adapting a specific 
petroleum product to its solution. 
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EAST COAST OIL 

Still Sought in Second 

Test Off Carolina Shores 

P lans to continue the search for oil 
m North Carolina were recently an- 
nounced by the Standard Oil Com- 
pany of New Jersey. The decision 
was based on information obtained 
from the first test well at Cape Hat- 
teras. 

It was explained that even though 
the first well failed to encounter 
signs of oil or gas, the geological 
findings justify additional explora- 
tion. Two sands which produce oil in 
the Gulf-Coast area were found to 
be present at Hatteras and to have 
favorable qualities. These sands 
were identified as the Lower Black 
Creek and the Massive Tuscaloosa, 
and were found at approximately 
4000 and 6500 feet respectively. Fur- 
ther, these sands were found in as- 
sociation with marine-type shales — 
the type geologists consider to be 
possible source beds of oil. Addi- 
tional seismograph work for the 
purpose of attempting to locate a 
definite structure capable of con- 
taining oil therefore seems justified, 
and work in Pamlico Sound will be 


started m the immediate future and 
will continue for a number of 
months. 

According to the Standard Oil 
Company, a second exploratory 
well will be drilled in the area if 
the seismograph results are suffi- 
ciently encouraging. It is considei ed 
probable that such a well might be 
started within the next three or four 
months The site will be determined 
by the technicians’ interpretations 
of the new geological and geophysi- 
cal work. 

FORM SPREADERS 

Easily Pulled if 

Greased Before Using 

Automotive grease is now being 
used as a lubricant for the spreader 
ties which are used to stabilize con- 
crete forms Spread in a thin coat, 
1/32 to 1/16 inch thick, over the 
entire surface of the tie, except (to 
prevent staining) that part of the 
tie which is closer than one inch to 
the face of the finished wall, the 
grease is said to permit easier re- 
moval of the ties In the summer 
Marfak grease of hard consistency, 
known as the No. 5 Grade, is used, 
but in the winter a medium or No. 

3 Grade must be used. 

After the concrete sets in the 
form, the ties are pulled out from 
which ever side of the wall is to be 
left unfinished or unexposed. If the 
ties are properly withdrawn, the 
holes may be filled with grout from 
an air-pressure gun, the resulting 
wall then being solid and uniform 
throughout. Moreover, by the use 
of such a lubricant the ties are re- 
moved undamaged, and can be re- 
used, thus adding to the economy 
of construction. 

OIL BURNER FUEL 
Heats More Efficiently 
with Better Air Mixing 

Combustion heads for domestic oil 
burners that are another step 
towards utilization of all the heat 
available in a gallon of oil are the 
outgrowth of recent research in oil- 
air mixtures. Increased burning ef- 
ficiency is achieved by more thor- 
ough mixing with a consequent 
reduction in the amount of cold air 
intake required. As explained by 
Shell Oil Company, Inc , instru- 
mental iti the research program, ex- 
cessive quantities of cold air intake 
tend to cool the combustion cham- 
ber and permit a large portion of 
the heat to escape by way of the 
flue. Because of the thoroughness 
with which oil and air are mixed, 
smoke and carbon deposits are vir- 
tually eliminated when the burner is 
properly adjusted. 
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Flying's Easier, Now 


Private Aviation has Shed its Aura of Glamor, Now Aims at Sounder 
Business Based on Comfort, Safety, and Satisfied Customers. Better 
Training Methods Help; So do Easy-To-Fly Planes, and Lightening of 
Government Rules. Limited Airport Facilities Remain a Major Problem 

By ALEXANDER KLEMSN 

Aeronautical Consultant, Research Associate, 

Daniel Guggenheim School ol Aeronautics, New York University 


r lying, once considered a haz- 
■ ardous sport calling for super- 
human physical endowments, today 
requires no more balance and mus- 
cular coordination than riding a bi- 
cycle, no more judgement than driv- 
ing an automobile well. Moderate 
physical capacities, coupled with 
reasonable alertness and the ability 
to make decisions, aie all that is 
necessary for routine private pilot- 
ing. 

More important than unusual 
physical characteristics, is the train- 
ing the prospective pilot receives. 
Fortunately, time has brought 
changes, and the poorly managed 
training operations of the “barn- 
storming” days have yielded to well- 
regulated systems of instruction. In- 
structors, who have been required 
to learn efficient teaching methods 
as well as flying, take pride m stu- 
dents who solo quickly. Airport op- 
erators have awakened to the 
“penny-wise” foolishness of pro- 
longing flight instruction for the sake 
of the few dollars profit gained by 


additional hours of unneeded train- 
ing. In this case, the better business 
is to teach the student quickly and 
well so that he will want to pur- 
chase a plane. A satisfactory busi- 
ness relationship means another cus- 
tomer for hangar space, service, and 
fuel at a later date; a disgusted stu- 
dent usually means another person 
with a cooled-off enthusiasm foi 
private aviation. 

Aircraft manufacturers are also 



• LOOKING AHEAD • 
New comfort features in personal 
planes may "taste like more" to buy- 
ing public. . . Accessories, instru- 
ments, attractive interiors will be 
competitive selling points. . . Instruc- 
tion may be chalked up to "sales" 
cost. . . Safety planes will eventually 
triumph. . . Simplified controls are as 
inevitable as were four-wheel brakes 
on cars. . . Continued freedom from 
government restriction hinges on sane 
flying, fewer mishaps. 


showing an aroused spirit of co- 
operation with new pilots. Attrac- 
tive, interesting, and thoroughly 
understandable instruction booklets 
piovide the student pilot with some- 
thing he can study at home, and aid 
him m overcoming the embarrass- 
ment of the novice who hates to ad- 
mit a complete lack of knowledge 
Some of these booklets illustrate 
complete step-by-step procedures 
for all the maneuvers of ordinary 
flight. 

BETTER PLANES— With all of the 
additional tiaining skills and aids, 
however, private flying would not 
have reached its present stage with- 
out genuine improvement in air- 
plane design. The changes are some- 
times small and occasionally very 
large, but all of them are significant 
because they are predicated on 
knowledge gained from experience. 
There is usually a well-established 
and substantial reason for the design 
features of any given airplane. 

An example, still m the training 
field, is the shift from the noisy, un- 
comfortable, and thoroughly un- 
healthful open cockpits of several 
years ago. Under such conditions 
even the most elementary com- 
munication between instructor and 
student was difficult. Now, enclosed, 
heated cabins, sound-proofing, prop- 
erly-arranged seating, and a full 
view of the instruments by both 
student and instructor make learn- 



Warm, quiet, and 
roomy cabins (left), 
plus clear vision 
(above), make learning 
to fly modern 
planes a pleasant, if 
not heroic, task. 

Plane shown 
is new Cessna model 
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certain speed. There is a penalty to 
this automatic take-off. It is apt to 
be longer than in the classical take- 
off from the two-wheel attitude. 



Spin-proof, tricycle-gear Ercoupe is easy to taxi, steers like an automobile 


ing to fly much more comfortable. 
In addition, the student receives 
more for his money because he can 
ask questions and talk with the in- 
structor while m the air. 

The general flying qualities of the 
modern private airplane also help. 
Early private planes had little re- 
serve power, and were easy to stall. 
Their flat climb made hangars or 
trees loom large as mental hazards 
for the pilot, and the lack of brakes 
created a feeling of helplessness dur- 
ing fast landings. In addition, con- 
trols were apt to be slow or “loggy ” 
Thus, the plane would lag in enter- 
ing a desired maneuver and the pilot 
would become impatient and push 
the control too hard. When the con- 
trol did take hold, the ship would 
move too violently. “Over control” 
was one of the worst faults of the 
early fliers and also one of the most 
difficult to cure. 

Capping this sluggishness of con- 
trol was a lack of inherent stability. 
Planes refused to fly “hands off” and 
mental or physical relaxation was 
impossible. Trim tabs, now used to 
balance the craft for varied condi- 
tions of flight were also missing. 
Finally, among the major faults of 
yesterday's planes, were landing- 
gear shock absorbers which did not 
sufficiently absorb shock. The energy 
of landing was not dissipated and 
ships would bounce back into the 
air after landing. Modern planes 
have eliminated the foregoing 
troubles and many others. 

EASIER TO FLY — Modern private 
airplanes are stable — longitudinally, 
laterally, and directionally. If the 
aircraft should nose down invol- 
untarily, the large horizontal tail 
surfaces and other properly dis- 
tributed forces will bring the ship 


back to its level position without ac- 
tion by the pilot. Lateral stability is 
provided by dihedral, the term ap- 
plied to the slight raising of the tips 
of the wmgs. Directional stability is 
assured by large vertical tail sur- 
faces. It is possible to fly a modern 
plane without touching the controls 
for long periods of time. 

The controls of the old training 
planes were not only slow in re- 
sponse but they were hard to move. 
In today's airplanes, rudders, ele- 
vators, and ailerons are so beauti- 
fully balanced, with a part of their 
area ahead of the hinge, that little 
more than finger-tip control is 
needed. In addition to efficient, 
automobile -like wheel brakes, there 
are brakes on the wmgs in the form 
of flaps With the latter, the flier can 
steepen the landing glide without 
nosing the ship down. This decreases 
the landing speed and permits the 
use of smaller fields. A variety of 
shock-absorber designs are used to 
dissipate landing energy and thus 
eliminate bouncing. 

Outstanding, too, are the tricycle 
landing gear and swiveling nose 
wheel, which have made cross-wind 
landings considerably less difficult 
With this design, when the nose 
wheel strikes the ground it swivels 
and brings the airplane correctly 
into its line of motion. Also the nose 
wheel minimizes any chance of the 
airplane nosing over; the plane can 
even come straight in out of the 
glide without flattening out except 
that the nose wheel will not with- 
stand such rough treatment very 
long. Moreover, during take-off, the 
ship can run along the ground with 
all three wheels touching, and if the 
stick is held back just a trifle, the 
plane will take off without any fur- 
ther effort when it has reached a 


SPIN -PROOF — The one aerodynamic 
feature which overshadows all others 
is that a good many of the modern 
planes are highly resistant to the 
stall-spin — responsible for so many 
accidents in the past. The principles 
of the spin-proof plane have been 
understood for many years, but the 
application of these principles has 
been slow. To make a plane stall- 
and spin-proof, said the experienced 
flyers, robs the pilot of some of his 
unrestricted power. More progres- 
sive pilots, on the other hand, point 
significantly to the rather permanent 
restriction that often accrues to 
those who spin too close to the 
ground. 

Prevention of the stall-spin is 
partly mechanical m that the up- 
ward travel of the elevator must be 
partially limited It is the unlimited 
upward travel of the elevator which 
can bring the nose of the aircraft up 
to too great an angle of attack, 
causing the wing to stall and lose 
its lift. Likewise, the ailerons can be 
resti icted since, when pulled down 
beyond a certain point, they do not 
improve the lolling moment but in- 
crease the turning tendency too 
much. 

The aerodynamic trick m elimi- 
nating the stall-spin lies in washing 
out the tips of the wmgs; that is, in- 
troducing a slight twist and thus re- 
ducing their angle of incidence at 
the outboard portions. When this is 
done, the center of the wing not the 
tips stall first As a result, the tips 
retain their lift and control any roll- 
ing tendencies that develop. These 
simple aerodynamic precautions 
have proved surprisingly effective; 
planes of this sort cannot be stalled 
and spun and a gieat cause of ac- 
cidents is thereby removed. 

OTHER FEATURES— Substantial im- 
provements have been made m the 
direction of visibility. With inline 
engines, plus the liberal use of 
Plexiglas, forward vision is now re- 
markably good As a bonus feature, 
well- fitted windows keep out cold 
air and allow the pilot to dispense 
with a flying suit. Since most private 
flying is done under better than “in- 
strument weather” conditions, an 
unobstructed horizon reference line 
is vital. Thus, with the aid of visual 
reference alone the private flyer 
can tell whether he is flying level, 
climbing, or banking. Few private 
planes carry extensive navigation 
instruments, but all the necessary 
instruments are there, clearly in 
sight and grouped according to a 
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logical plan. A typical instrument 
panel incorporates an engine tach- 
ometer and an air-speed indicator 
placed naturally together at the left. 
The compass is in the center of the 
panel, and to its right is the altim- 
eter. Compass and altimeter are 
the private pilot’s simple naviga- 
tional instruments and they logi- 
cally go together. Oil temperature 
and oil pressure gages are further 
to the right near the engine primer 
and the cabm-heat control. Seats 
are adjustable to accommodate the 
short and the tall. Controls, single 
or dual, are well designed relative to 
the occupants, doors are near the 
ground and easy to get in and out 
of. 

PILOT REGULATIONS - Much of 
the unpleasantness of examinations 
and difficulties of obtaining an Air- 
man Certificate from the Civil Aero- 
nautics Administration have been 
removed. In order to fly, a person is 
required to obtain afi “Airman Cer- 
tificate” comparable to the license 
issued to motorists. Solo flying may 
be done on a “Student Pilot Cer- 
tificate” which has been endorsed 
by a rated instructor, but it is only 
with the Airman Certificate that a 
private pilot can give a ride to his 
friends, and then only without pay 

<D $ 

ANTI-FRICTION 

Bushings Give Free 

Reciprocating Action 

Ball and roller bearings, tradi- 
tional reducers of friction, can ordi- 
narily be used only on rotating parts 
in ]ournals, thrust bearings, and the 
like In aircraft, however, it is some- 
times important to reduce friction m 
reciprocating motions, as in engine 
controls, m the operation of flaps, or 
in the actuation of landing gear. 

Now a new mechanism, termed a 
“ball bushing” has been introduced 
to reduce friction in the reciprocat- 
ing travel of mechanical members in 
a bushing. Members whose contours 
are round or square, or a variation 
of these shapes may be accommo- 
dated by variations of the design 

The ball bushing contains a series 
of ball circuits One side of the cir- 
cuit carries the bearing load, the 
other side returns the balls in a 
clearance provided in the outer race 
member of the bushing. The con- 
tinuous bearing is reported to pre- 
vent cocking or binding on the shaft 
because the balls always remain 
centered under load, while rolling 
contact and sealed-in lubrication 
ensure long life. Ball circuits can 
be infinitely varied for different 


Physical examinations need not 
be made by a specially designated 
flight surgeon. A family physician, 
if preferred, may fill out a simple 
form. Common physical deficiencies 
will not bar a prospective flyer, nor 
will the wearing of spectacles. Any 
normal person over 16 can qualify 
as a student pilot, and when over 
17 can seek an Airman Certificate. 
Solo flights may be made after 
eight hours of dual instruction at 
any time the instructor thinks the 
student qualified, but before appear- 
ing for a flight examination ten 
hours of dual instruction and 30 
hours of solo flight are required. 
With the “spin-proof planes” how- 
ever, seven hours dual and 20 hours 
of solo suffice. Examinations in 
meteorology and navigation have 
been discontinued; examinations are 
now limited to simple questions on 
Civil Air Regulations. 

From the over-all viewpoint, 
many things have been done to 
make flying easier. Systematic in- 
struction, good flying equipment, 
and lightened government regula- 
tions all help There are, however, 
some remaining difficulties. Landing 
fields are not available in sufficient 
numbers and the all-around safety 
record of private flying has not yet 
become entirely satisfactory. 

m 

load capacities and shapes of bear- 
ing members. 

The principle appears well 
adapted for many applications be- 


sides aircraft. One such use is sug- 
gested in the instrument field where 
reciprocating motion is sometimes 
avoided by complex rotational hook- 
ups. 

CHANGED AIRCRAFT RULES 

Drop Stall-Speed Limits; 

Emphasize Other Factors 

S talling speed requirements for 
transport aircraft were recently re- 
moved by the Civil Aeronautics 
Board. This action, which on first 
thought may seem surprising, was 
intended to eliminate what might 
become a severe handicap to greater 
performance and economy in trans- 
port airplanes Long considered a 
vital safety factor — high stalling 
speeds are reflected in higher land- 
ing speeds — stalling speeds have 
moved consistently upward with the 
evolution of aircraft design. Com- 
pared with 30 miles per hour for the 
Wright brothers’ planes, the popular 
DC-3 stalls at a speed close to 70 
miles per hour. 

It is noteworthy, however, that 
safety has also continued to improve 
through the years. This is, in part, 
due to a greater recognition of the 
part played by other operating re- 
quirements such as the minimum 
rate of climb with all engines func- 
tioning, and the minimum rate of 
climb with one or more engines in- 
operative. These factors are closely 
tied with stalling speed but are more 
truly representative of desirable 
airplane performance from the 
standpoint of optimum safety 



Balts move in closed circuit, one side carries load, other side returns balls 
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CHEMISTRY IN INDUSTRY 


Chemicals Crow on Trees 


In Searching for an Answer to Their Marginal Economic Status, Wood 
Distillers have Uncovered Some Highly Interesting Wood-Tar Products. 
What Can be Done With Them, How to Recover Them, and Various 
Other Problems Make "Question Marks" of These Complex Chemicals 


By D. H. KILLEFFER 

Chemical Engineer 


W ood distillation — modern 
version of the ancient art of 
the charcoal burner — enjoyed a 
brief respite during the war from 
.the devastating economic attacks of 
synthetics on its slim profits. Indeed, 
the slender margin between costs 
and income has frequently put this 
industry in grave economic danger. 
Synthetic processes have succes- 
sively attacked its principal prod- 
ucts, and have left the wood dis- 
tillers’ position quite unenviable. 
But the peculiar upset situations 
growing out of war provided an 
opportunity for the wood-distilling 
industry to do something about this 
basic problem. Researches lately 
completed suggest that new prod- 
ucts, hitherto left in low-value tars 
and tar oils, may add enough profit 
to convert red ink figures to black. 

WOOD TARS — Actually, the entire 
matter of the chemical products of 
wood, as distinct from its structural 


applications, needs to be reap- 
praised In general, wood chemistry 
progress is not as well recognized 
as is the tremendous recent growth 
and importance of wooden struc- 
tural members of a new kind de- 
veloped through the remarkable co- 
operation between wood, the oldest 
structural material, and synthetic 
resins, the newest. 

The most recent phase of wood 
chemistry digs deeply into the tar- 
products of distillation and comes 
up with some interesting and 
strange new stuffs that will be ex- 
tremely difficult to synthesize. So 
far, little more is known of their po- 
tential values than that they can be 
obtained. Often, that is enough, for 
it is rare indeed to unearth a com- 
plex chemical compound that is not 
exactly the answer to someone’s 
particular problem If it should 
prove to be like that m this case, 
then the wood distillers may be able 
to add to their slim profits a tmy 



Photographs! courtesy Cliffs 
Dow Chemical Company 


Control station of 
fractionating columns 
for wood-tar 
distillation (right) 
indicates the * 
complexity of such 
processes. Large 
retorts (left) are 
further representative 
of extensive 
equipment required 
Retort doors 
open to receive 
wood on cars 


• LOOKING AHEAD • 
Wood-distillation for chemicals is 
still young. . . Not yet even an indus- 
trial entity. . . But its future, on a 
long-range basis, appears good. . . 
Wood is one of few replaceable raw 
materials. . . Its tar products are not 
open to easy competition or duplica- 
tion. While still too early to predict 
specific uses, it seems inevitable that 
continued research must find them. 
. . . Until then, far-seeing industrial- 
ists will "watch wood." 



increment that will mean success 
To understand what is going on, it 
is necessary to go back a few 
decades and recall the recent history 
of this industry. 

Basically, the wood distillation 
operation consists of heating wood 
in an oven or retort to drive off 
everything that is volatile, leaving 
charcoal. The volatile matter, 
amounting to about 64 percent of 
the weight of the wood, consists of 
acetic acid, wood alcohol (meth- 
anol) , acetone, a considerable quan- 
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Products from Hardwood Carbonization 



Yield/Cord 

Founds 

Wt % 

Charcoal (17 5% volatile) 

54 0 bu 

1080 

36 0 

Acetic acid ( including formic and propionic) 

14 3 gal. 

125 8 

42 

Denaturing grade methanol + methanol + methylacetone 

9.3 gal 

61.4 

2.0 

Tars and oils 

38.4 gal 

366 

122 

Noncondensable gas 

7260 cu ft. 

650 

21.7 

Water of pyrolysis and loss 


. . . . 

23.9 


lily of non-condensable gas and leum Obviously the greater the 
wood tars, and oils. Synthetic proc- intricacy, the more difficult will 
esses, and others having high con- these compounds be to synthesize, 
venience values, have step by step and cheap, easy synthesis is the 
destroyed the one-time monopoly bate noir, the haunting ghost in the 
that wood distilling enjoyed respect- closet, of the wood distillers 
mg these products Acetic acid is If the compounds recoverable 
now cheaply synthesized from acety- from wood tar, which is produced to 
lene, methanol from water gas, and the extent of some 12 percent of the 
acetone can be either synthesized weight of the wood distilled, should 
from acetylene or produced by fer- prove as useful as is now hoped, 
mentation from grain. the inducement for synthesists to 

Formerly it was customary to 


to purify by other means from this 
point on than they were from the 
original much more complex mix- 
ture. Thus there will be several 
products simultaneously contribut- 
ing to the new income for the in- 
dustry, and not just one or two 

COMPLEX PROBLEMS-The possi- 
bilities latent m the complex mix- 
ture that constitutes wood tar are 
many. Researchers Goos and Reitei 
of Cliffs Dow Chemical Company, 
recently reported 183 compounds 
found to exist m the products of dis- 
tillation of hardwoods. These com- 
pounds are listed in the accompany- 
ing tabulation by chemical types, but 
it must be realized that the quanti- 
ties of most of the member sub- 
stances are present m only minute 
proportions. 

Fractional distillation, employing 
highly efficient modern stills, is an 


subject the wood-tar product to only 
the simplest and most casual kind of 
separation to yield constituents of 
low value Now that is being 
changed. Wood distillers have come 
to realize that wood tars contain 
chemical compounds so curiously 
and intricately fashioned by Nature 
that man’s ingenuity will be sorely 
taxed to duplicate them syntheti- 
cally. 

TECHNIQUES -The problem now 
is the economical separation of these 
valuable constituents of wood tar, 
which contains great numbers of 
closely similar compounds which 
are extremely difficult to separate 
in the type of equipment ordinarily 
available in the wood- distillation 
industry. As a matter of fact, the 
precision stills of the type required 
have been available for only a very 
few years; they were built to meet 
the extraordinary demands of the 
modern petroleum-chemical indus- 
try. The remarkable war-time 
achievements exemplified by syn- 
thetic rubber and aviation gasoline 
are based to a considerable degree 
on the perfection of distillation 
methods of a precision and nicety 
never before realized. These meth- 
ods and tools are now available to 
other industries and promise re- 
sults quite as revolutionary else- 
where as m their original applica- 
tions. 

Recalling the remarkable values 
dug out of coal tar and out of petro- 
leum by the industries now devoted 
to their exploitation, it might be as- 
sumed that the case of wood tar 
will be similar. But the situation is 
scarcely a parallel. The known com- 
pounds in wood tar prove to be 
more intricate and elaborate in their 
molecular structures than the com- 
mon ones of either coal tar or petro- 


New Compounds from ; 
Wood Tar 

Guaiacol 
Creosol 
Butyrolactone 
Acetol acetate 
Butyric acid 
Crotonic acid 

Malta! [3-oxy-2-methyl- (4) -pyrone] 
2-Hydroxy~3~methyl-A2“Cyc!o~ 
pentenone 

2,6-Dsmethoxyphenol 

Tiglaldehyde 

Methyl isopropyl ketone 

Methyl ethyl ketone 

Methyl fury! ketone 

4-EthyIguaiacol 

destroy the profit in their recovery 
by making them will be rather less 
than it was for chemically simpler 
methdfhol, acetic acid, and acetone. 
Furthermore, and this may be 
highly significant, the basic recov- 
ery process will necessarily sepa- 
rate several groups of products 
which will be relatively far easier 


important step m separating a com- 
plex mixture of this type, but with- 
out the help of other separating 
processes based on other differences 
of properties, distillation alone can 
effect only a partial resolution of 
the complex. Thus it is necessary to 
utilize chemical differences between 
the compounds involved to supple- 
ment precision distillation in effect- 
ing the most complete separations 
required. For example, forming 
compounds of alcohols with a fatty 
acid may yield a mixture of esters 
that are far more readily separated 
than the alcohols themselves. Once 
the separation of the esters from 
each other is effected (by distilla- 
tion, for instance), recovery of the 
alcohols from them by treatment 
with alkali or steam is a simple 
process 

While this suggested process over- 
simplifies the separating problem, it 
indicates the direction of thinking 
and processing that seems now like- 
ly to provide the chemical industry 
with a new group of raw materials, 


Chemical Types of Compounds from Wood Distillation 


ACIDS, ALIPHATIC 


ETHERS 


KETONES 


Saturated 

19 

Aliphatic 

1 

Aliphatic mono 

9 

Unsaturated 

9 

Aryl monohydroxy 

1 

Aliphatic di 

4 

Other 

6 

Aryl dihydroxy 

9 

Unsaturated mono 

3 

ACETALS 

3 

Aryl trihydroxy 

7 

Aliphatic-fury! 

1 

AMINES 


ESTERS 


Cyclic saturated 

9 

Aliphatic 

3 

Aliphatic 

8 

Cyclic dione 

1 

Pyridines 

3 

Other 

4 

Cyclic unsaturated 

6 

ALCOHOLS 


Lactones 

2 

MISCELLANEOUS 


Aliphatic 

Unsaturated 

6 

3 

FURANES 

Hydrofuranes 

9 

2 

Oxypyrone 

Giucosan 

1 

1 

Cyclo 

6 


Cyclic ketol 

1 

Fury! 

1 

HYDROCARBONS 

8 

Other ketol 

1 

ALDEHYDES 


Paraffins 


Aliphatic 

7 

Unsaturated 

2 

PHENOLS 


Cyclo 

2 

Aromatic 

7 

Mono 

7 

Fury! 

4 

Condensed- ring 

3 

Di 

1 

Unsaturated 

3 

Terpenes 

8 

Tri 

3 
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and the wood distillers with a pos- 
sible new source of the added lev- 
enue they will need to suivive the 
peace. Goes and Reiter, quoted 
above, report that the methods are 
now available to supply some 14 
new compounds from wood tar as a 
starter. Their list is given m an ac- 
companying table. 

These compounds are in addition 
to the customary products of the 
wood distillers: acetic acid, char- 
coal and activated chars of several 
varieties, creosote and creosote oils, 
methyl acetone, pyroligneous acid, 
wood alcohol, and a few others. The 
new products would be recovered 
from the creosote oils and tars, and 
to a lesser extent from the further 
purification of pyroligneous acid. 
Whether they are recovered by 
wood distillers, who will have to re- 
arrange their plants for the purpose, 
or by chemical manufacturers al- 
ready equipped in part for this kind 
of operation, remains to be seen. 

WOOD SUGARS — These possibilities 
in the greater chemical utilization 
of wood supplement other develop- 
ments that have also grown some- 
what in significance during the war 
years. Production of wood sugars 
by the acid treatment of wood wastes 
was undertaken during the past few 
years to supplement customary 
sources of alcohol, required particu- 
larly for synthetic rubber produc- 
tion. While this is related only 
through the parental raw material, 
wood, with the products mentioned 
above, a possible new industry may 
be built upon it. This is already hav- 
ing a curious and interesting corol- 
lary. 

Production of sugar from cellulose 
by acid hydrolysis is not new, but 
was employed in this country during 
World War I as a source of ethyl 
alcohol. The process proved un- 
economical under peace conditions 
and was abandoned here. In Europe, 
the need for alcohol and for a source 
of even low-grade sugar was greater, 
and consequently the process was 
advanced to a working basis there. 
Efforts to re-establish the much- 
modified process here were unsuc- 
cessful until World War II magni- 
fied the demand for alcohol to such 
an extent that some alarm was felt 
as to the ability of ordinary sources 
to meet the needs. Then the so- 
called Scholler process was put into 
operation here. 

One essential difference between 
the wood sugars and those found in 
molasses is that the former contain 
a comparatively large proportion of 
compounds — the pentoses — that are 
not fermented to alcohol by the or- 
dinary yeast, Saccharomyces cere - 
visae . Consequently, these sugars 


remain m the slop from the alcohol 
stills and pollute the streams into 
which it is emptied Not only do 
these unfermented sugars escape 
fiom the process, but their quantity 
is great enough to be serious both 
as an economic loss and as substan- 
tially affecting the cost of waste dis- 
posal. An answer has been found m 
the growth on the still slop of a 
different strains of yeast which de- 
stroys the objectionable sugar con- 
tent of the slop and at the same 
time grows mightily. Yeast of the 
Torula family thrives on the sugars 
left by the ordinary yeast and the 
Torula yeast constitutes a valuable 
high-protein feeding stuff. European 
stock raisers have found yeast a 
valuable supplement to animal feeds 
and so, too, may American agri- 
culturalists. If that proves true, and 
the new feed is acceptable here as 
it is in Europe, it is possible that the 
added value thus given production 
of the wood sugar -alcohol industry 
may provide for it a permanent place 
m our industrial economy. 

FUTURE UNKNOWN—These two 
industries based upon wood have 
heretofore been in the marginal 
class, economically. Wood distilla- 
tion has been just possible, and 
wood sugar-alcohol, just unprofit- 
able economically. Both have con- 
tributed important shares to war- 
time necessities, but both are faced 
with trouble now. 

Operators of these industries, 
realizing that success depends on 
doing something better soon have 
turned to research for the answers. 
Whether the present answers are 
complete solutions to the funda- 
mental economic problem or not, 
yet remains to be seen. Whatever 
the future may hold for these in- 
dustries, certainly prospects are the 
brighter for research already done 
and may be still brighter as more 
research, yet m progress, is com- 
pleted. 


m ® ® 

INSULATING BOARD 

Resists Destructive Agents, 

Made at Low Cost 

A quarter's worth of glue is the 
principal raw material required to 
produce more than a cubic foot of* a 
new type of insulating board. The 
product weighs one to three pounds 
per cubic foot and compares fav- 
orably with other commercial heat 
insulations. The process of manu- 
facture is described as simple and 
yields a board resistant to most de- 
structive agencies. Although the 


boaid has fair strength, it is not in- 
tended to be used unsupported in 
structures. 

In thin layers, the new product 
somewhat resembles flannel, but as 
usually made it is more like dried 
natural sponge which has been cut 
into slabs about a foot square and 
an inch thick. By using different 
fillers, the chai acteristics of the 
product can be varied between wide 
limits, and the curing process im- 
parts to the glue high resistance to 
water, fungi, and other destructive 
agents. The product is suggested for 
insulating railroad cais, trucks, and 
airplanes, or wherever extreme 
lightness is required together with 
efficient insulation against heat, cold, 
or noise. 

NON-METALLIC MAGNETS 

Of Powdered Oxides 

are Light in Weight 

K^agnets are now made for special 
purposes by sintering a mixture of 
the oxides of iron and cobalt. The 
special advantages claimed for these 
non-metallic magnets are very low 
electrical conductivity and light 
weight combined with valuable 
magnetic properties. 

MINUTE PARTICLES 

Are Accurately Measured 

by Colored Light Method 

P articles as small as 0.000002 
inch m diameter — too small to be 
seen with an ordinary microscope 
— can be measured rapidly and with 
a high degree of accuracy by a new 
method evolved in the laboratories 
of the Du Pont Company. 

The procedure consists of passing 
different colors of light through a 
suspension of the particles in a 
liquid, and then measuring the pro- 
portion of light of each color which 
emerges. Suspensions containing 
particles of different sizes vary with 
respect to their transmission of dif- 
ferent colors. From the data ob- 
tained in this fashion, not only can 
the average size of the suspended 
particles be calculated, but a curve 
can also be obtained which shows 
the relative amounts of each par- 
ticle size present 

The entire operation requires 
only two hours — a considerable ad- 
vantage over previous techniques. 

Measurement of particle size has 
wide application in industry. It is 
of primary interest, for example, 
in research on pigments for paints 
and enamels; in the study of syn- 
thetic rubber and plastics; in pro- 
tein and other biochemical work; 
and in the manufacture of catalysts, 
as well as in a host of other indus- 
tries. 
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ELECTRONICS 


Conducted by KEITH HENNEY 


Sight At Night 

Presaging Fulfillment of the Age-Old Desire to "See Through" Fog, 
Smoke, and Dark, Come Reports of Infra-Red Beams that Penetrate 600 
Feet of Blackness. Quite Simple and Inexpensive, Headlights Without 
Light, and Eyes that See Heat may Guide Trucks, Buses, and Airliners 


By ViN ZELUFF 

Associate Editor, Electronics 


M en who drive while others 
sleep — the truck drivers, 

railroad engineers, pilots, and others 
who know the dangers of darkness 
and fog — may soon gain “extra” vi- 
sion with new infra-red night sight. 
Beset by time schedules paced out 
on clear nights, drivers fear fog as 
a deadly menace, and operators of 
common carriers find it boosting the 
costs of operation at unexpected 
times. Patches of fog in the low areas 
along highways on otherwise clear 
nights force intermittent slow downs 
and plague drivers trying to keep 
their schedules. 

INVISIBLE RAY S — Fog-piercmg in- 
fra-red beams were used during the 
war to detect enemy night infiltra- 
tion of our lines. One such instru- 
ment, called a sniperscope, resembles 
a telescope unit mounted on a .30- 
caliber carbine. The infra-red light 
source is suspended under the car- 
bine so that the invisible rays pro- 
ject wherever the gun points In- 
fra-red rays, reflected from the tar- 
get, are focused by an objective 
lens in the telescope to form an 
image on a chemical coating on one 
end of a special electronic picture- 
converting tube. This coating is sen- 
sitive to infra-red, and as the rays 
strike it, electrons are released m 
direct proportion to the light rays 
distributed over its surface. 


These electrons are attracted to a 
positively charged coating at the 
other end of the tube and their pas- 
sage to this second coating is ac- 
celerated by an electron -multiplier 
arrangement in the center of the 
tube. The second coating is similar 
to the phosphor coating on the 
screen of the conventional cathode- 
ray tubes and, as the electrons strike 
this, they produce a visible, greenish 
image of the objects viewed through 
the objective lens. 

To the military sei vices, the im- 
portant feature of the infra-red 
equipment is that the enemy does 
not see the tell-tale infra-red light 
that spots him. To peace-time in- 
dustry, however, the prime ad- 
vantage of the equipment is that in- 
fra-red rays pierce fog, mist, smoke, 
and other obstructions to human 
vision. In addition, any heated ob- 
ject in the field of view produces its 
own infra-red radiation and will ap- 
pear with a still greater intensity 
on the viewing surface. Thus, a 
lighted cigarette shows up as a two- 
mch circle of light. Japanese soldiers 
who made tea at night on the ordi- 
narily invisible flame of a Tokyo tea 
boiler unwittingly offered them- 
selves as perfect targets m the cen- 
ter of a prominent circle of light. 

Although infra-red vision equip- 
ment was only recently released 
from military secrecy, much of the 


• LOOKING AHEAD • 
Faster schedules, lower rates, in all 
fields of transportation when allow- 
ances for fog delays can be cut. . . 
Insurance rates lowered because of 
greater safety. . . Vehicles and trains 
spaced closely without overtaking- 
collision danger. . . Perhaps infra-red 
vision will greatly simplify blind air- 
craft landings. . . Help solve traffic 
problems at fog-bound air fields. 


development work has been done 
and package units for consumer sales 
should not be long m coming on the 
market In fact, the advantages of 
the infra-red sensitivity in television 
equipment have already been de- 
scribed — Television m the Dark, 
Scientific American, January 1946. 

SIMPLE EQUIPMENT — For infra- 
red sight, however, complex televi- 
sion equipment is not necessary; the 
sniperscope is a simple and inexpen- 
sive unit. A high-voltage power sup- 
ply operating on the same principles 
as the B -supply unit m automobile 
radio receivers is used to maintain 
the high potential m the mfra-red- 
sensitive electron tube Even simpler 
systems were developed by German 
scientists during the war. Most of 
these devices used a picture-con- 
verting tube containing an infra- 
red-sensitive screen which emitted 
electrons, an electron-lens system 
that focused the electron stream, and 
a fluorescent coating on which the 
image was formed by the lens. 

The picture- converting tube was 
used in three types of infra-red 
equipment: the nachtfahrgerat, 

night-driving equipment for trucks 
and tanks; zielgerat, rifle -sighting 



German "picture converting tubes" are quite simple. Diagram above is schematic 
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mechanism for snipers, and an air- 
craft experimental model muecka, 
mosquito. 

The nachtfahrgerat was used for 
driving m complete blackout at any 
rate of speed the vehicle could 
maintain, and for filing at objects 
without the use of flares It clearly 
reveals the roadway ahead for 100 
yards, and most objects are dis- 
cernible at distances greater than 
200 yards. 

The device contains a picture - 
converting tube called a Md- 
wandlerrohr . One end of this tube 
consists of an infra-red-sensitive 
coating of a transparent cesium com- 
pound that emits electrons when in- 


fra-red light strikes it. At the other 
end of the tube, the end facing 
the observer, there is a fluorescent - 
coated screen on which the image to 
be viewed is formed by the elec- 
tronic system Light from the object 
being viewed passes through an op- 
tical lens system and a red filter to 
the infra-red- sensitive cesium coat- 
ing The latter then acts like the 
cathode of a conventional tube in 
that electrons are emitted from the 
opposite side according to the in- 
tensity of the infra-red radiation 
These electrons are focused electro- 
statically by an electron lens that is 
equivalent to a grid at the center 
of the tube. 

Electrons from the grid are next 
attracted to the positively charged 
fluorescent coating used as the 
anode. As they strike the anode, it 
fluoresces to form a visible image 


that conesponds to the distribution 
of infra-red radiation on the cathode 
coating. A similar action, of course, 
takes place in television-image tubes 
and fluorescent lamps. 

The objective optical system forms 
a real image on the infra-red screen 
This image, after passing through 
the remainder of the system, appears 
m its normal size for the selected 
distance, if the eye is held about 15 
centimeters from the outside surface 
of the oculai Moving the eye fur- 
ther or closer than 15 centimeteis 
from the nachtfahrgerat, the object 
appears larger or smaller. This is 
due to the fact that the final vertical 
image is not at the same place, in 


distance, as the original object but 
closer, although with the eye at 15 
centimeters from the instrument, it 
subtends the same angle at the eye 
as the original object 

The source of the infra-red light 
is a 100- or 200-watt infra-red lamp 
A Fresnel lens projects the rays in 
front of the vehicle. In addition, in- 
fra-red filters are used to cover the 
headlights of the car or tank. 

The red filter in front of the pic- 
ture-converting tube is needed to 
prevent bright, normal illumination 
from striking and injuring the infra- 
red-sensitive coating. High potential 
must be applied to the electrodes of 
the electron tube to bring the elec- 
tron beams to a focus within the 
tube, and also to accelerate the flow 
of electrons to give a brighter pic- 
U ‘e on the fluorescent screen. For 


this, the high voltage is obtained 
fiom a vibrator resembling those 
used m automobile radio receivers, 
and an automobile-type spark coil 
is used as a step-up transformer 
Two d c outputs are provided, one 
of 6000 volts and the other 8000 volts 

OTHER MODELS — A second Ger- 
man infra-red receiver is a small 
unit like the American sniperscope, 
that mounts on a rifle m place of 
telescopic sights. Called the zielgerat, 
this unit enables a sniper to pick 
off individual men at night. The 
infi a-red lamp is mounted m a small 
xeflector on top of the unit and is 
said to be effective up to 100 yards 
The power unit uses an Edison-type 
battery and is can led in a regulai 
gas-mask holder. 

The receivei continues to operate 
for about 15 seconds after the power 
supply is turned off. This action is 
provided by a large value capacitor 
in the power supply so that the 
value of the applied voltage gradu- 
ally decreases. Although the rifle- 
man must stop periodically to apply 
high voltage, he has ample time to 
sight and aim. 

An aircraft experimental model, the 
muecka, is a small receiver less than 
six inches long that was never put 
into production. Infra-red lights 
were to be installed on a plane’s 
wing lips, so that the pilot could 
use the receiver to identify or lo- 
cate planes near him at night. 

A veiy simple device for observ- 
ing the presence of infra-red search- 
lights is described by C. W. Hansel! 
of RCA. He reports that about 10,006 
such devices were produced for use 
by the W ehrmacht to detect antici- 
pated uses of infra-red searchlights 
by the Allies. Consisting of a simple 
paper tube having an mfra-red win- 
dow and lens at one end and a sen- 
sitive screen at the other, they use 
no vacuum. In this case the sensitive 
screen has the remarkable property, 
that, after exposure to strong sun- 
light, it becomes sensitive for a long 
time and will respond by emission 



Sniperscope/ American night gun, mounts infra-red fight and scope on a carbine 



infra-red lamp (left) 
and viewing scope 
(right) are 
main units of German 
"night driving 
equipment for trucks." 

Road definition 
was clear enough for 
normal speeds in 
spite of a complete 
blackout 



22 


SCIENTIFIC AMERICAN 


JULY 1946 


of red visible light when illuminated 
by invisible infra-red light. Al- 
though these simple cells do not 
have the sensitivity of the electron- 
tube system, they may also find use- 
ful applications 

As peace-time production acceler- 
ates, and the long-promised new 
products appear, infra-red sight 
equipment holds definite promise 
for industry Not only can the trans- 
portation field find ready use for 
such vision aids, but they also can 
be used in case of mine flies where 
ordinary light cannot penetrate the 
smoke, in chemical processing plants 
where gases block white light, and 
m burglar- detecting devices which 
spot, but do not warn, the intruder. 

<*> m m 

VACUUM SYSTEMS 

Checked for Leaks 

With Helium Gas 

Exact locations of leaks m a vacu- 
um system can be accurately de- 
termined by spraying helium gas 
over the system while the vacuum 
pumps’ are running, and watching 
the indicator of a Westinghouse 
mass spectrometer that has been 
coupled into the vacuum system. So 
sensitive is this arrangement that 
it can instantly detect any helium 
entering through a leak. The helium 
nozzle is moved about until the leak 
detector shows a maximum reading, 
at which time the nozzle is pointing 
to the leak Ordinarily, a mass spec- 
trometer weighs and sorts individual 
molecules of different gases, but 
here it is adjusted to respond only 
to helium molecules. This electronic 
leak detector was used with many 
of the high-vacuum systems in the 
atomic-bomb project, and promises 
to have even greater importance 
in industry now that high-vacuum 
techniques are being applied to 
many different fields. 

LIQUID LEVEL 

Shown by Accurate 

Capacitance Gage 

T he principle of operation of an 
electronic gas gage for bombing 
planes, recently announced by Min- 
neapolis-Honeywell, may find ap- 
plications in a large number of 
manufacturing operations, m re- 
fineries, large storage vats, and even 
to measure the moisture content of 
wheat and other materials. 

In the gas tanks of a four-engined 
airplane are mounted capacitance 
units which connect to an elec- 
tronic amplifier and meter. Each 
capacitance unit consists of a piece 


of tubing which contains two 
smallex pipes inside to form the ele- 
ments of an electrical capacitor 
Gasoline can flow inside the tubing 
and between the two inside pipes 
The electrical capacitance of the 
gasoline changes with the height 
of the liquid within the tank unit 
and is measured electronically by 
the amplifier. Actuated by the am- 
plifier, an indicating dial on the 
plane’s instrument panel shows the 
contents of the tank m gallons 

PHOTOELECTRIC SWITCH 

Gives Remote Control 

for Huge Machine 

A fifty-foot light beam controls 
a lotatmg mandrel m the making of 
heavy hose at the Hewitt Rubber 
Corporation Part of the hose-mak- 
mg process involves wrapping mate- 
rial on a huge 50-foot rotating 
mandrel, this being the standard 
length of finished rubber hose. 

To control the driven chuck which 
rotates the mandrel, the operator 
previously stepped on a wire cable 



Operator interrupts light with foot 


stretched' the full 50-foot length, or 
he signaled an assistant at the chuck 
by a nod of his head whenever the 
machine was to be started or 
stopped. This signal was sometimes 
not seen or the response to it was 
slow, and the operator could then 
be caught in the machine. 

Photoelectric equipment is now 
installed about 12 inches above the 
floor so that the light beam extends 
the entire 50-foot length. The ma- 
chine is stopped instantly when the 
operator kicks either foot forward 
and interrupts the beam and the 
control is effective at any point 
along the machine. A telescopic lens 
of 32-inch focal length focuses the 
beam on the phototube. 

The operator now controls the 


machine with a minimum of effort, 
greater safety is provided, and the 
floor is clear of gear that might 
impede the operator as he walks 
along the mandrel 

FOILESS CAPACITORS 

Formed of Mefalized 

Paper , Heal After Breakdown 

A very thin coating of zinc, vapor- 
ized directly onto paper strips, is 
the basis of a new manufacturing 
process for making fixed capacitors 
used in radio and electronic equip- 
ment The metallized paper units are 
about 40 percent smaller than 
equivalent types having alternate 
sheets of paper and metal foil rolled 
together, and production costs are 
estimated to be about* 20 percent 
less 

It is claimed that the metallized 
units can fail many times before 
they need replacement, because the 
unique construction makes them 
self-healing after the insulating 
paper is punctured by an electrical 
breakdown Developed in Germany 
by the Robert Bosch Company, the 
basic patent on the method is con- 
trolled by the Alien Property Cus- 
todian and licenses are available to 
American manufacturers. 

RADAR OH BOAT 

Will Aid "Close Quarters" 

Navigation at Night 

T he passenger- carrying night boat, 
City of Richmond, will benefit from 
radar navigation equipment now be- 
ing installed by Westinghouse. The 
Old Bay Line, owner of the ship, 
also plans to add radar units to 
other ships of its fleet. 

Providing a continuous map-like 
picture of ship traffic and shore- 
line conditions from 100 yards to 32 
miles distant in three ranges — of 2, 
8, and 32 miles distant radius — the 
equipment uses a seven-inch ca- 
thode-ray tube mounted in a small 
cabinet convenient to the watch of- 
ficer’s station on the bridge. 

The antenna is mounted under a 
large mushroom-shaped plastics 
dome atop a SVa-foot pedestal on the 
wheel-house roof. Other units are 
mounted in the weather-proof base 
of the pedestal, and the receiver- 
indicator is in a cabinet two feet 
square and 48 inches high. Power 
is provided by a below-decks rotary 
converter operating on the ship’s 
power line 

Although the antenna is designed 
to provide full 360-degree horizontal 
rotation, the stack will obstruct its 
scan for about nine degrees dead 
astern. If complete coverage aft is 
needed, it will be necessary to ele- 
vate the antenna, 
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Pin-Ball Proving 

When Materials Stand Up Against the Ravages of "Jive" Fans, irate 
Nickle "Recoyerers," and Table-Tilt Artists They've Got to be Tough. 
Coin-Machine Applications have Proved that Plastics can Endure Rough 
Treatment and still Retain Their Clears and Colorful Sales Appeal 

By CHARLES A BRESKIN 

Editor, Modern Plastics 


C oin machines — a tremendous 
potential field for expanding 
plastics applications — were given a 
big play by the public during the 
war, both for amusement and for 
purchasing food. And the coin-ma- 
chine industry, converted almost en- 
tirely to war work, could do little 
more than patch the pre-war ma- 
chines and hope that they would 
last the duration. 

Now, having come out of the war 
with greatly improved equipment 
and increased plant capacity, the 
manufacturers of these machines 
are planning not only to replace 
the worn-out units but to increase 
the total number Estimates for 1947, 
now set as the first post-war year 


of normal output, indicate a produc- 
tion of 1,500,000. This figure, of 
course, divides into three broad 
fields — vending machines, juke 
boxes, and pm-ball and similar units 
In all of these fields, plastics prom- 
ise to play an increasingly important 
role However, since the reasons for 
the popularity of this material vary 
with the different groups, it is best 
to consider the three types sepa- 
rately. 

VENDING M AC H I N ES — While pro- 
ducers of the other two groupings of 
coin machines have indicated that 
refinements are on the way, 
the vending-machine manufacturers 
have entirely new units to offer — 


• LOOKING AHEAD * 
Plastics have an indisputable ability 
to meet-the-public. . . "Bugs" will be 
worked out of coin-machine uses. . . 
Later, more plastics parts for store 
fixtures, show cases, self-service 
units. . . Light-to-ship and eye-catch- 
ing, plastics should find a place in 
retail-merchandising aids. . . Colors 
and contours, plastics features un- 
matched by other materials, would 
call buyer's attention to display. 


machines that were proved by dis- 
pensing food to war-plant workers. 
To the familiar gum, cigarette, nut, 
and candy machines have been 
added sandwich and hot-dog pur- 
veyors. 

While no one questions the service 
which these units rendered in war 
plants, there has been some ques- 
tion as to their future. Many men 
in the industry, however, hold the 
optimistic view that the devices fill 
a distinct need in the nation’s mer- 
chandising structure; they increase 
total sales of quick-turnover items 
and reduce overhead costs. On the 
other hand, they do not compete 
with personal selling, but supple- 
ment it, operating in locations where 
the use of a sales person would be 
expensive or impracticable 

This factor is evidenced by fig- 
ures on the number of different 
machines in operation at the end 
of 1941, before the hot-dog and sim- 
ilar units had been developed. At 
that time there were in use ap- 
proximately 126,500 cigarette-vend- 
ing machines and 28,000 beverage- 
vending machines. Added to these 
were 250,000 candy-bar units, 3,000,- 
000 penny vending devices, and 
some 25,000 miscellaneous machines. 

For all of these units, durability 
is a prime requisite. The life of a 
vending machine is no bed of roses. 
If a machine is empty or when, on 
rare occasions, the mechanism jams, 
it may be subjected to some very 
rough treatment. Whether it gets 
off with just a few blows by an 
angry fist may depend on what other 



Peanut dispensing unit uses cellulose-acetate portion wheel; candy displayed in 
center is protected by acrylic window. Machines must, resist hard wear and tear 
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matic Canteen Company of America. 
This machine has an electronic cook- 
ing mechanism which will heat pre- 
wrapped sandwiches under the pur- 
chaser’s watchful eyes, affording 
hot, nourishing food at the drop of 
a coin The focal point of this unit 
is a chamber in which the sand- 
wich is heated before delivery 
The problem m the construction 
of this heating chamber was to find 
material which would have display 
value and a low power-loss factor 
at one and the same time Poly- 
styrene was found to meet both 
these conditions and has been 
adopted for the panels m the in- 
terior of the display compartment 
which encloses the sandwich while 
it is heated. For the same reasons, 
polystyrene will be employed in 


Plastics parts are 
lighter, reduce 
shipping weight of 
automatic phonograph 
(above) Game 
machines (right) 
profit from 
color and lighting 
effects possible 
with plastics 



weapons arc handy. Hammers, 
screwdrivers, wires, saws, and other 
implements may be employed by the 
disgruntled patron, determined to 
“get his money’s worth.” 

Investigation of the models now 
being readied shows a marked in- 
crease m the use of plastics, which 
speaks well for the ruggedness of 
these materials. Their decorative 
qualities are important, too, since 
the machines must catch the eye and 
do a selling job before the efficiency 
of their mechanism becomes of any 
value. 

In the past, plastics have been 
incorporated in vending machines 
largely for this quality of decora- 
tion. The exceptions were in such 
conventional electrical applications 
as are to be found in motors, 
switches, and so on. While this con- 
ception of the use of plastics has 
by no means been abandoned, many 
of the men who design and build 
vending machines are discussing 
that, over and above the mere factor 
of appearance, plastics can accom- 
plish certain results more satisfac- 
torily than other materials. 

This is exemplified by the hot- 
sandwich dispensing unit soon to 
be placed on the market by Auto- 


the housing and trap-door assem- 
bly where the sandwich is dis- 
pensed. 

Another functional use of plas- 
tics is to be found in the nut dis- 
penser put out by the same com- 
pany Until the war, the portion 
wheel on this unit was made of 
aluminum, but when this metal be- 
came scarce, a molded cellulose ace- 
tate wheel was developed. This part, 
measuring approximately four inches 
m . diameter and slightly over an 
inch in thickness, contains four 
pockets in the outside edge and ro- 
tates a quarter-turn each time the 
machine is operated, delivering the 
proper portion of nuts. The com- 
pany reports that the plastics 
wheels gave satisfactory service, al- 
though occasional warpage was ex- 
perienced and it was necessary to 
avoid excessively hot water m clean- 
ing them. They met ordinary operat- 
ing conditions well, but were some- 
times subjected to more mechani- 
cal damage than the metal parts 
which they replaced. 

To reduce breakage and pilferage 
from candy-dispensing units, this 
same company has recently adopted 
Plexiglas compartment windows. 
The only difficulty experienced with 


this particular application, and it 
was slight, was due to a certain 
amount of brittleness evidenced by 
the material when used m cold lo- 
cations 

Low thermal conductivity is re- 
sponsible for other plastics applica- 
tions m this field — notably m the 
Coca-Cola vending machines of the 
Vendo Company This quality 
caused the selection of laminated 
phenolics for door guides and of 
molded phenolic material for ser- 
vice door and sill 

Throughout all these units, of 
course, plastics are used as display 
and decorative materials — m show 
windows, name plates, and similar 
applications. 

AUTOMATIC PHONOGRAPHS— It 

is m the so-called juke boxes that 
plastics really come into their own 
as decorative materials. Because of 
their light weight, they can be used 
m lavish quantities without increas- 
ing the weight of the boxes beyond 
the point where they can be shipped 
economically and easily placed on 
location. In fact, the matter of weight 
has accounted for quite a number of 
change-overs from other materials 
to plastics and from one plastics to 
another. 

This is one of the reasons why 
the first post-war ;juke boxes being 
brought out by the J. P. Seeburg 
Corporation use cellulose acetate 
rather than the cast phenolic em- 
ployed in the company’s old ma- 
chines. When work was started on 
the new machines the designers de- 
cided that by switching to a differ- 
ent type of plastics they could save 
some of the 20 or 25 pounds that 
went into the cast phenolic and 
still have as lavish a color effect. 

But in utilizing plastics in auto- 
matic record-playing machines, 
many factors besides appearance 
must be closely watched. For ex- 
ample, if too much plastics and not 
enough wood is used m a cabinet, 
objectionable vibration and noise 
may result. The sound- deadening 
properties of wood are vital to the 
attainment of proper tone quality 

From the standpoint of design, 
particular care must be taken to 
ensure that the curves used in plas- 
tics panels will not produce serious 
internal strains in the material. 
Sharp bends which call for exces- 
sive stretching of the sheets in the 
forming operation result in thin 
spots and must be avoided 

Fastening the plastics sections m 
the cabinet requires a method which 
will assure a close, attractive fit, yet 
make due allowance for the fact 
that the machine may be carried on 
a truck through sub-zero tempera- 
tures and abruptly transferred to a 
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heated room. The plastics sections 
may be fastened to the wooden 
frame members by means of wood 
or metal strips, or by drilling the 
material and screwing it directly to 
the cabinet, using washers of rub- 
ber, fiber, or other resilient mate- 
rials for vibration insulation and as 
expansion joints. 

Because of their frequent loca- 
tion in taverns and other places 
where liquor is served, automatic 
phonographs must be able to with- 
stand occasional accidental spilling 
of alcoholic drinks. In this respect, 
many plastics work out quite satis- 
factorily, not being harmed by the 
dilute alcoholic solutions encoun- 
tered. Cigarette burns, another op- 
erational hazard, can be sanded out 
and a smooth finish restored, pro- 
vided the burns are not too deep 

With due allowance for all these 
conditions, all the leading juke-box 
manufacturers are increasing their 
use of plastics in their new models. 
Seeburg, besides developing cellu- 
lose-acetate pilasters to take the 
place of cast phenolic parts, has 
worked out red cellulose-acetate 
sections for the dome ventilator unit 
on top the machines, and clear 
Plexiglas selector bars on which are 
engraved the numbers of the rec- 
ords. 

The Rock-ola Manufacturing 
Company combines cast resins, 
cellulose acetate sheet, molded ace- 
tate, and extruded acetate in its new 
units. This company has found the 
cast phenolic particularly good for 
their needs because it gives rich il- 
lumination effects due to the ab- 
sence of filler content. 

Various plastics for both decora- 
tive and functional parts are used 
by the Rudolph Wurlitzer Company. 
This manufacturer has found that 
the dimensional and color stability 
of acetate under a wide range of 
conditions make the material par- 
ticularly good for the pilasters and 
lor internal light shields. 

PSN-BALL MACHINES - Problem- 
child of the slot machine industry, 
so far as publicity is concerned, is 
the pin-ball machine. Even more 
than the vending machine and juke 
box these devices need bright col- 
ors and light for success. And to 
achieve these ends the makers use 
plastics. 

Since new games must be offered 
constantly to supplant those in 
which interest is waning, it was 
found more practicable to stand- 
ardize on cabinet sizes, electrical 
assemblies, and other components, 
and use the plastics bumpers, 
islands," and posts to achieve variety. 
With this arrangement, manufac- 
turers can now change their lines 



Polystyrene panels line the cooking 
compartment of hot-sandwich machine 


of games almost overnight by work- 
ing out new wiring hookups' and 
modifying the mechanical arrange- 
ment. Cellulose acetate bumpers, 
which may consists of from one to 
several parts, are ideal for this ap- 
plication because they combine ease 
of molding, resilience, and bright 
color with translucence, giving the 
playboard the necessary merchan- 
dising punch. 

So continues the march of plastics 
in the com-in-the-slot field. As 
engineers and designers gain further 
knowledge of what plastics have to 
offer this enterprising industry, 
even more advanced applications 
may be expected And to a large ex- 
tent this public proving ground of 
plastics use will open other and 
even larger fields to these tough, 
decorative, versatile, and utilitarian 
materials. 

® ® $ 

EXPANDED PLASTICS 
Make Attractive 
Christmas Baubles 

An interesting application of cel- 
ular plastics, ordinarily used as the 
core material m plastics -sandwich 
construction, is in decorative orna- 
ments. One manufacturer, Schwab 
and Frank, Inc., has brought out ex- 
panded-cellular-plastics balls and 
bells for Christmas decorations. The 
line may eventually be extended 
to include a wide variety of decora- 
tive ornaments. 

PLASTICS CANDIES 
Used as Models for 
Shape and Color 

To control appearance, an impor- 
tant sales factor in candies, one 
company producing quantities of 
multi-colored coated chocolates, has 
set up a checking system based on a 
set of plastics replicas of its candies 


at every stage m the production 
cycle. 

The replicas, cast from an experi- 
mental resorcin casting resin de- 
veloped by Pennsylvania Coal Prod- 
ucts Company, are made up exactly 
to simulate perfect, passable, and 
non-passable candies at every stage 
of manufacture. Mounted on colored 
cards they are used by the inspec- 
tion staff. 

As explained by the candy manu- 
facturers, M and M, Limited, the 
chocolate centers are automatically 
squeezed out of multiple orifices in 
a dropping machine and fall on a 
moving belt. The chocolate must be 
of a definite viscosity. If too thm, 
it falls down; if too thick, the cen- 
ters will be conical in shape In 
either case the pieces will not be 
usable in the next process. The first 
two quality-check cards show per- 
fect, passable, and rejected replicas 
at the center-making stage. 

For coating the centers, the op- 
eration changes from a continuous 
one to a batch system in which six 
different colors are used. Here, the 
colors of the candy covering must 
match the standards, and the color 
must be evenly distributed Six cards 
with cast resorcin replicas act as 
critcrions for the six colors. 

The plastics was used for these 
models for several reasons First, if 
the candy itself were used on the 
inspection cards there would be the 
need of constantly refreshing the 
models. Trial and error showed that 
various other materials tried out 
for the replicas were too subject to 
temperature and humidity changes. 
Resorcin, the selected plastics, could 
be cast in simple plaster-of-Paris 
molds rather than in expensive, met- 
al molds. 

It is suggested that this use of re- 
sorcin opens a new field of replica 
reproduction specially suitable for 
those with small plastics production 
facilities and limited capital. 



Inspectors match candies to replicas 
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IN OTHER FIELDS 


Conducted by The Staff 


Diffusion Defeats Drafts 


Coolers, Heaters, and Air Ducts are Not the Alpha and Omega of Indus- 
trio! Air Conditioning. Diffusion — Without Drafts — From the Points 
of Discharge is Equally Important. Losses through Worker Discomfort 
and Illness May be incurred by Overlooking this Function 

By LEONARD R. PHILLIPS 

Consulting Engineer 


• LOOKING AHEAD • 
With the application of skilful air 
diffusion will come lower industrial 
heating and cooling costs. . . The end 
of "cave of the winds" theaters. , 
Bus heaters that provide warmth 
minus blasts of stifling heat. . . 
Cleaner smelling air, banishment of 
unventilated pockets in public build- 
ings. . . And cool air in transport 
planes without disturbing ventilator 
noises. 


F aced with the need for low tem- 
peratures in the shipping room, 
the owners of a dairy plant installed 
air-conditioning equipment of a 
modem and highly efficient type. 
But when the equipment was placed 
m operation, some unforeseen diffi- 
culties arose. The blasts of condi- 
tioned air were so severe that em- 
ployees could not endure room tem- 
peratures of 50 degrees, Fahrenheit, 
although even lower temperatures 
were required for proper operation. 

A thorough investigation of the 
problem revealed the trouble source 
to be two ceiling-type unit coolers 
with horizontal grilles that failed to 
properly diffuse the rapidly moving 
discharge air. When changes were 
made in the air- duff usion system, 
the troubles were greatly reduced 
Another, and familiar example, of 
the same air- diffusion problem is 
the air-conditioned theater. Colds, 
stiff necks, and general discomfort 
are frequent by-products of a few 
hours of entertainment. Here again, 
otherwise excellent air-conditioning 
systems receive the blame that actu- 
ally should be directed to the de- 
vices controlling the air at its point 
of discharge. 

In addition to physical discomfort, 
inefficient air distribution can reflect 
on the industrial balance sheet as 
well as on theater box-office receipts. 
In the case of industry, common 
colds are responsible for more than 
one third of the number of work 
days lost in factories in the United 
States. 


Uniform and draft-free distribu- 
tion of conditioned air appear to be 
major factors bearing on worker’s 
health and efficiency. Where indus- 
trial requirements necessitate forc- 
ing cold air directly into the work 
areas, uneven distribution of tem- 
perature and humidity are very 
likely to result m chilling drafts, 
cold feet, and similar discomforts 

DIFFUSION ESSENTIAL — The 

problem of achieving comfortable 
air distribution has been attacked m 
many ways. Basically, it is impor- 
tant that air- conditioning systems 
be equipped with air- diffusing units 
that deliver conditioned air gently 
so that drafts and stale air-pockets 
are minimized. 

Air, when discharged from a re- 
stricted opening, tends to travel in 
a stream or mass until its velocity 
energy has been dissipated or over- 
come by some opposing force Only 
after this motion has been expended 


does the mass of air mix slowly with 
the surrounding atmosphere. In 
order to mix the incoming air read- 
ily with room air, it is necessary to 
create a turbulence that will break 
up the incoming mass into a multi- 
plicity of smaller masses or streams 
which can intermingle with other 
small masses of room air. Moreover, 
this must be accomplished at the 
point of discharge of the incoming 
air. 

Ordinarily, grille, register, and 
louver air- outlet devices employ the 
pressure principle of discharge. With 
this system, air is forced through the 
outlets in unidirectional streams 
without mixing with smaller masses 
of room air. Here, little turbulence 
is created, and the energy of motion 
must either run itself out, or ex- 
pend itself on occupants or other 
obstructions. 

In operation, pressure discharge 
air- outlets do partially separate the 
incoming air into parallel streams, 



Diagram of Anemostat diffuser — arrows indicate pre-mixing action of counterflow 
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but each incoming stream draws 
along a parallel stream of an fiom 
that portion of the room air ad- 
jacent to it. Generally, these streams 
adhere to each other, traveling as a 
single stream, and the diffusion that 
results with such air supply methods 
is often inadequate 

Efforts to prevent the adherence 
of adjacent air streams and to effect 
adequate diffusion have shown fav- 
orable results from diffusing devices 
that provide a multiplicity of planes 
traveling m divergent directions and 
radiating hemispherically from the 
device A diffuser constructed to ac- 
complish this must also create 
counter- currents, essential to thor- 
ough diffusion. 

The number of planes into which 
the incoming air is divided to effect 
thorough diffusion is largely deter- 
mined by the volume of air which 
the device is required to handle 
The number of diffusers required m 
a room is determined by the area 
of diffusion allotted to each diffuser; 
and, in turn, this area is determined 
by the size, shape, and content of 
the air-conditioned space. 

One diffuser based on this concept 
of air- diffusion is composed of flar- 
ing, concentric, metal cones which, 
although simple in appearance, re- 
quired considerable research in hy- 
drodynamics and air-flow actions to 
establish their contours. 

REDUCED VELOCITY— When air at 
duct velocity reaches this device, 
called an Anemostat, its velocity is 
immediately reduced by expansion 
of the air within the flaring cones. 
This expansion distributes the kin- 
etic energy of the air molecules over 


Dairy plant shipping 
room is example 
of situation where 
cold air must 
be fed directly into 
work area Proper 
air diffusion 
reduced drafts and 
increased worker 
comfort materially 


a wider area, thus converting the In addition, the air-mixing action 
velocity energy of the air into a causes the desired over-all room 

“pressure blanket” on the room air tempeiature to be established at a 
beneath the diffuser location level well above the breath- 

The concentric cones of this dif- mg level of the occupants. This per- 
fuser are so formed and fixed that mits the comfortable use of colder 
the passage of incoming air through — or warmer — incoming air than 
them gives rise to a series of coun- would otherwise be possible. And, 
ter- cui rents of room air back into as an economy factor, the greater 
the cones These multiple counter- temperature differential in turn re- 
currents carry room an equal to suits in smaller volumes of air re- 
about 35 percent of the incoming quiring conditioning. Hence, plants 
air into the diffuser, where it is equipped with efficient air -diffusers 
mixed with the incoming air stream may use smaller air-heating and 
before recirculation cooling equipment and smaller air- 

By these two actions — air expan- ducts. Moreover, higher duct veloci- 
sion and counter-cun ent movement ties-- which may be employed be- 
— incoming air is pre- mixed with cause of draftless diffusion — result 
room air and spread out m the form m further reduction of duct sizes 
of multiple pressure blankets on the and simplification of duct layouts, 
room air below. This pre-mixed air 

travels in definite proportions and PUDDING PROOF — High velocity 
m all directions away from the an- air-diffuseis of the type just de- 
diffuser. Thus, a hemispheiical pat- scribed have found wide use under 
tern of slow-moving air blankets is a variety of conditions. The actual 
discharged into the room, drafts are number of units involved is esti- 
greatly reduced, and temperature mated to be over 1,000,000. First 
and humidity approach equalization tried at Madison Square Garden 
throughout the room. m 1936, the units diffused 400,000 










Saw-tooth roof, large window areas, made air distribution a difficult problem in 
this building. High-velocity type diffusers equalized temperatures successfully 


cubic feet per minute of air through- 
out the stadium in such a manner 
as to supply 22 cubic feet per minute 
without drafts to each of the 18,500 
spectators. With regard to industrial 
use, a large number of plants have 
incorporated high-velocity diffusers 
m their air-conditioning systems 
and many have reported measurable 
increases in the productivity of 
workers. 

Examination of the specific results 
obtained from these air-diffuser in- 
stallations reveals something of the 
performance that may be expected 
under typical conditions. In one case 
a two-story reinforced concrete 
building offered a problem because 
of substantial heat transfer through 
glass-block windows and saw-tooth 
ceiling construction. For comfort, it 
was necessary to circulate 400,000 
cubic feet per minute of air through- 
out the structure, and 180 air-dif- 
fusers were installed to distribute 
this volume uniformly and without 
drafts. The air velocities employed 
vary from 900 to 1500 feet per min- 
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ute for the ceiling-type Anemostats, 
and from 1000 and 1200 feet per 
minute for the wall-type diffusers 
installed under the saw-tooth roof 
In spite of the high duct velocities, 
however, velocity readings taken at 
the breathing level m occupied zones 
do not exceed 40 feet per minute 

Pneumatically- operated controls 
regulate temperature and humidity, 
while the diffusers keep the air uni- 
formly distributed throughout the 
conditioned areas. In addition, the 
effects of any delayed action of the 
thermostatic controls are not so 
noticeable with well-diffused air, 
and the absence of drafts and over- 
cooled or under-cooled spots aids in 
stabilizing the controls. 

TRANSPORTATION USE— Applica- 
tions of the science of air-diffusion 
are not, of course, limited to air-con- 
ditioned industrial plants and other 
large buildings. Comfortable air- 
distnbution is equally essential m 
air-conditioned ships, planes, buses, 
and railroad trains, and modifica- 
tions of the basic high-velocity air- 
diffuser design have been developed 
for the transportation fields. 

Variations in the construction, ac- 
cessories, and installation of air- 
diffusers must be engineered to pro- 
vide air-diffusion patterns matched 
to the particular type and design of 
the transportation equipment. To 
cool or ventilate the many different 
rooms m a ship, for example, it is 


necessary to distribute incoming air 
in a great variety of patterns. By re- 
adjusting the geometric relationships 
between the various cones m the 
air-diffusers, and m some cases by 
removing certain cones entirely, 
draft- free air may be distributed m 
a way that meets the individual re- 
quirements and limitations of berth- 
ing spaces, galleys, staterooms, and 
engine rooms. 

In aii craft, likewise, a great va- 
riety of air-diffusion patterns are 
needed to meet the different re- 
quirements of passenger quarters, 
cargo spaces, and flight decks Dur- 
ing the war, many models of mili- 
tary and naval aircraft were 
equipped with high-velocity air- 
diffusers, and these units are now 
being incorporated m new planes of 
various airlines Air-conditioned 
lailroad trains and buses were also 
equipped with air- diffusing units 
prior to the wai, and even more of 
those now being built will be so 
equipped 

Today, air-conditioning, backed 
by scientific air- diffusion, makes 
possible better woiking and living 
conditions, new and improved manu- 
facturing processes, and more profit- 
able operations m commercial and 
industrial enterprises A better gen- 
eral understanding of the impor- 
tance of scientific air- diffusion to 
successful air-conditioning will en- 
able industry to get the most out 
of investments in such installations. 


HELIUM-SHIELDED ARC 

Originated for Aircraft Welding , 

Now Available for General Use 

H eliarc welding has proved to be 
a successful medium for working 
magnesium, stainless steel, brass, in- 
conel, monel, and some of the carbon 
steel alloys. Research work is now in 
progress to extend its use to alu- 
minum and to other carbon steel 
alloys not heretofore Heharc welded. 
In the Heharc welding process, a 
shield of helium gas envelops the 
molten metal. Because helium is an 
inert gas, it prevents oxidation and 
eliminates the use of a flux and the 
danger of entrapped flux in the weld 
ingot that would promote corrosion. 
The arc in this process is produced 
directly between a tungsten elec- 
trode and the base metal rather than 
between two tungsten electrodes. 

The Heliarc process was first used 
successfully in 1940. It made pos- 
sible the use of magnesium, then a 
new material for aircraft construc- 
tion. In addition to welding magne- 
sium sheets, extrusions, and tubing 
into simple, light, and rigid struc- 



Ordinary arc burns ragged channel in 
magnesium (left). Helium-protected 
arc (right) forms smooth, even bead 


tures, the Heliarc torch may be 
used to repair magnesium castings 
containing foundry defects with 
welds equal to or stronger than the 
surrounding metal The weld metal 
is described as much denser than 
the surrounding cast metal and less 
susceptible to corrosion. It is said 
that almost any thickness of cast 
metal that can be poured may be 
readily welded with this process. 

Welding rod of the same alloy as 
the parent metal is usually used for 
castings and wrought alloys. The 
weld ingot appears to have better 
corrosion-resistance properties than 


the parent metal m salt-spray tests 
Heliarc welding was developed by 
Northrop Aircraft, Inc. for use m 
aircraft production, however, the 
process now pi onuses to find wide 
application m other metals-fabricat- 
mg fields. 


LENS ANTENNA 

Beams Radio Microwaves 
Between Relay Stations 

A, metal lens, capable of focusing 
radio waves as an optical lens 
focuses light, is expected to find 
widespread application m micro- 



Radio waves change wavefront velocity 
on passing between metal lens plates 


wave radio-relay systems The re- 
lay systems, although designed pri- 
marily as adjuncts to telephone net- 
works, will probably find additional 
use in transmitting pictures, radio 
broadcasts, and television programs 
Aside from its use m such micro - 
wave communications systems, the 
lens also promises to be of value m 
the development of radar as an aid 
to sea and air navigation. 

A major problem in developing 
static-free microwave communica- 
tions has been that of transmitting 
the wave energy in the form of a 
narrow beam like that of a search- 
light. This requirement stems from 
the fact that microwaves travel only 
as far as there is a clear, unob- 
structed, straight-line path. 

Hence, communication over longer 
distances requires the use of beam- 
like signals between relay “stations 
so that the total distance is tra- 
versed by a series of intermediate 
transmissions The new metal lens, 
which can focus radio waves into 
the sharpest beam of its kind ever 
produced, is reported to have solved 
this problem. 

The lens is based on the theory 
that radio waves undergo a speed- 
ing up, or increase m wavefront 
velocity, when they pass between 
metal plates, and that the total ad- 
vance of the wavefront could be 
fixed by controlling the length and 
contour of the plates and the dis™ 


JULY 1946 


SCIENTIFIC AMERICAN 


29 



tance between them. The necessary 
design theory was worked out m 
mathematical detail at the Bell 
Telephone Laboratories and sys- 
tems of metal plates were subse- 
quently built to duplicate the action 
not only of convex and concave 
lens but also of other optical de- 
vices, such as half- and quarter- 
wave plates and prisms. In addition, 
the new lens is more rugged than 
the delicate parabolic reflectors 
formerly used. 

RADIANT HEATING 

Proves Well-Adapted to 

Single Story Residences 

A housing development, now near- 
ing completion, features radiant- 
heating systems supplied with hot 
water from gas-fired boilers in each 
house. It is claimed that this type 
of heating will eliminate any danger 
of damp, cold floors that might be 
encountered in basementless houses. 

Radiant heating, unlike other 
heating systems, is based upon the 
principle of controlling normal body 
heat losses by warming surrounding 
cooler surfaces Thus, comfortable 
conditions are obtained with lower 
air temperatures than those found in 
conventionally heated structures. 

Since the homes are of the '‘util- 
ity type,” space utilization is an im- 
portant 1 consideration. With the 
wrought-iron radiant heating pipes 
concealed in the floor, virtually 
every inch of floor space is available 
for use and the floor is kept uni- 
formly warm. Sinuous coils of the 
1% inches radiant heating pipes were 
fabricated at the site of each house 
by the contractor, Frank Corace. 
Cold bending was accomplished by 
means of an electrical-hydraulic 
portable bending device shown at 
the right above. 

When the coils had been posi- 
tioned on the gravel fill, welded to- 
gether, and tested under 250 pounds 


Heating pipes, fayed before slab is 
poured (above) , keep floor warm, dry, 
and save space. Portable bending unit 
(right) speeds fabrication on the job 

pressure, the 5 inch reinforced con- 
crete floor slab was poured. For 
finish flooring, mastic asphalt tile 
was used. 

Hot water for the radiant heating 
system is circulated through the 
coils by a small pump, and each 
house system contains about 55 gal- 
lons of water. The pump action is 
controlled by an ordinary wall ther- 
mostat. An aquastat regulates wa- 
ter temperature. Balance cocks for 
supply mains to individual rooms 
are centrally located in a pit with a 
removable plate in the utility room. 
Once the cocks have been adjusted 
according to the desired conditions 
of comfort in each room, they need 
not be touched during the entire 
heating season. 

STATIC ELIMINATOR 

Provides Conducting Path 
of Alpha Rays 

Static electricity is removed from 
industrial machines and processes, 
where it constitutes a fire hazard 
and complicates production, by a 
new method developed by United 
States Radium Corporation. The 
method utilizes a radioactive source 
of alpha rays, located near the points 
where the static charge tends to 
build up. This ionizes the air, so 
that it carries off the static elec- 
tricity, eliminating the possibility 
of sparks or cohesion. The unit, 
known as the lonotron static elimi- 
nator, is self contained and has no 
electrical connections or moving 
parts. 

Moving, non- conductive materials, 
like paper, cellophane, rayon, and 
nylon yams create and store static 
electricity at points where there is 
friction, such as where paper leaves 
a roll, or a belt leaves a pulley. This 


is the same static which causes a 
comb to give off sparks on cold, dry 
days In many industrial processes, 
static constitutes a senous problem, 
lor the sparks it generates can ignite 
inflammable gases and liquids. In 
addition, static-charged sheets of 
paper and cellophane tend to stick 
together and curl. This slows up 
production 

Alpha rays emitted by a radio- 
active unit surface m the lonotron 
ionize the sun oundmg air. Ionized 



air is a conductor of static electricity, 
and serves as an invisible “wire” 
over which trouble -making static 
flows and is carried harmlessly away 
to ground. 

The lonotron static eliminator 
consists of a specially designed hous- 
ing strip containing radioactive foil, 
which emits alpha rays, m a con- 
trolled direction. No changes m ma- 
chine design are needed, nor are 
special precautions required to safe- 
guard operating personnel. Service 
is no problem, as there are no mov- 
ing parts, and half of the potency m 
the foil will remain after 1600 years 
of service. 

HOPPER CAR 

Holds More, Weighs Less; 

Built of Welded Steel 

Reduction of dead weight and in- 
crease of capacity, without sacrifice 
of durability, are basic ideas behind 
the construction of a new all- 
welded steel hopper car. The car 
weighs 6540 pounds less, and will 
hold that much more coal, than the 
standard hopper car. 

In general, the new car does not 
differ radically from the dimensions 
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of the conventional hopper. A 
smooth interior surface, resulting 
from the elimination of protruding 
structuial membeis and seam ledges, 
pei mils a fiee flow of material dur- 
ing unloading, and prevents accumu- 
lations of moisture and dirt where 
corrosion may start The car is built 
of Cor-Ten, a high-strength, low- 
alloy steel, described by the United 
States Steel Corporation as corro- 
sion resistant. 

MOON RADIO 

May Answer Television and 

H-F Communication Problems 

Radio transmission between two 
points on the earth after reflection 
from the moon may enter the realm 
of practicality, according to engi- 
neers of the Federal Telecommuni- 
cation Laboratories who have been 
engaged in an analysis of this 
project for some years Now that it 
has been publicly demonstrated by 
radar that the space surrounding 
the earth is not impassable to radio 
waves, a consideration of this sub- 
ject appears pertinent in view of 
developments that may not be far 
m the future. 

The ionosphere, the currently 
utilized reflecting medium for long- 
range, high-frequency radio trans- 
mission, is held to consist of vari- 
ous layers of ionized upper air, 60 
to 250 miles fiom the earth’s sur- 
face, which reflect the radio waves 
This reflection enables the signals 
to be received at points located far 
beyond the horizon and over the 
cuivature of the earth — often half- 
way around the globe Certain dis- 
advantages, however, are presented 
by the behavior of radio waves on 
contact with this reflecting medium, 
notably that waves of the higher 
frequencies are not reflected but 
penetrate the ionosphere This pro- 
hibits long range transmission m 
the upper ranges of the frequency 
spectrum. 

For long-distance radio, trans- 
mitted m the higher frequencies, it 
now seems possible to use the moon 
as a reflecting medium. The funda- 
mental principle of this transmission 
would be the same as that of the 
Signal Corps moon-radar experi- 
ments. In these, an ultra-high- fre- 
quency pulse was beamed at the 
moon from an antenna somewhat 
similar to that used for radar air- 
plane detection, and the answering 
echo was received at the same point 
Since the reflected waves radiate 
from the moon’s surface in a wide 
angle, it is apparent that the re- 
ceiver could be located at a distance 
from the transmitter — in fact, any 
place on the earth where the moon 
could be “seen” at the same time 


as at the transmitter. By setting up 
a transmitter and receiver at New 
York and Paris, for example, two- 
way communication could be estab- 
lished between the two stations 

It is said to be possible to send 
radio telegraph or facsimile com- 
munication over such a set-up Both 
the transmitting and receiving an- 
tennas would have to be direction- 
ally oriented toward the moon, and 
would have to maintain their orien- 
tation as the earth revolves This, 
however, is a mechanical problem 
which can readily be solved by a 
clockwork mechanism similar to, but 
simpler than, that used by astron- 
omers to keep telescopes trained on 
a celestial body 

The advantages of moon-reflected 
transmission would include the 
known, desirable characteristics of 
very-high-frequency transmission, 
plus allowing for a considerable 
number of channels. At present the 
useful band width is narrow, there- 
by limiting the transmission to code 
messages, but it is probable that fu- 
ture developments will overcome 
this disadvantage, when higher 
power transmitters become physi- 
cally and economically feasible. 

A further advantage of the sys- 
tem, since the radio waves strike 
the receiver from above, would be 
freedom from interference by nat- 
ural obstacles between the trans- 
mitter and receiver. Hence the 
blocking action of the earth’s cur- 
vature, mountains, cities, and other 
obstacles to high-frequency lme-of- 
sight transmission would be elimi- 
nated, and nation-wide television 


broadcasts from a central station 
might become practical. Elaborate 
receiving stations, if necessary, could 
pick up the progiam as reflected 
fiom the moon and re-broadcast 
it to the home receivers within their 
effective radius. This arrangement 
would eliminate the necessity of an 
expensive and elaborate network 
of Ime-of-sight repeater stations to 
reach out-of-the-way locations. 

BARNACLES BAFFLED 
By Plastics Paint on 
Ships' Hulls 

Hot plastics paint, at tempera- 
tures of 300 degrees, Fahrenheit, is 
being used by the Navy m a spray- 
ing operation on ships’ hulls The 
plastics paint forms a “skin” which 
minimizes barnacle growth and is a 
war-time development that in- 
creased the effective range of vessels 
m tropical waters. 

The hot plastics paint is delivered 
by a synthetic-rubber hose with 
Fiberglas reinforcing This combina- 
tion, selected because of its high 
tensile strength and heat-resisting 
qualities needed to withstand the 
operating pressures and tempera- 
tures encountered, was developed 
by the DeVilbiss Company 

Hot plastics paint on hulls is re- 
ported to double the time a ship can 
stay out of dry dock between bar- 
nacle-removal jobs and still operate 
efficiently. With spray painting 
equipment using the new hose, a 
crew of 140 men can apply the hot 
paint to an entire battleship hull in 
16 hours 



Radio-echo principle could eliminate interference from mountains and buildings, 
would allow widely spaced global stations to receive broadcasts from New York 
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New Products 

an d Processes 


TOOL TIPS 

Brazed Rapidly and at 

Low Cost by Induction Heat 

In the practice of brazing tungsten- 
carbide tips to cutting tools, a recently 
devised application of induction heating 
is reported to have brought about 
greatly increased output with no in- 
crease in manpower One factor m the 
new method is a rotary fixture which 
enables one operator to do m an hour 
what formerly was achieved m ap- 
proximately eight These operations are 
being performed on two 15 kilowatt, 
two-station, 9600-cycle units of stand- 
ard Ohio Crankshaft-Tocco Process 
make, equipped with water-cooled in- 
ductor coils. With two stations each, 
the self-contained induction -heating 
units, 48 by 32 inches in base dimen- 
sions, are located m the production area 
of the shop 

Compared to other methods used to 
braze tips, The Willey’s Caibide Tool 
Company leports that the cost-cutting 
advantages of induction treatment in- 
clude. no need for removal of excess 
metal from the shank of the tool, 
elimination of wiring tip to shank, re- 
duced wear on the finish grinding 
wheels by elimination of the wiring 
on tip; cooler and cleaner operation; 
more positive, uniform type of braze, 
and limiting of rejects to a fraction of 
one percent. 

When using this system, the tip and 
brazing material are positioned in the 
recess, then the tool is placed beneath 
the inductor. The heating cycle may 
run from three seconds upwards to a 
minute depending upon the type of 
tool being brazed. As the heating pro- 
gresses, a small rod is used to “wipe” 
the tip into place as the material 
softens. Cycles can be controlled auto- 
matically or manually. 

The rotary fixture which helped in- 
crease production is a transite block six 



Methods of holding tools while being 
tungsten -carbide tipped in an induc- 
tion furnace include a rotary fixture 
(right) and a jnagnetic check (left) 


inches in diameter, mounted on a re- 
volving spindle. The block has a ca- 
pacity upwards of 20 tools ranging in 
size from % to 3 A inch square and of 
moderate length The tools are held m 
the fixture by spring tension and as the 
operator manually rotates the block 
the tool enters the field of the inductor 
coil where it becomes heated. When the 
short cycle concludes, the tool is moved 
to the veitical Here, it releases auto- 
matically from the fixture and drops 
into a box or onto a conveyor below 

MODIFIED THERMOPLASTIC 

Shows Improved Properties , 

For Higher-Temperature Use 

A thermoplastic injection-molding 
powder, a modified polystyrene, is in- 
tended for use at temperatures above 
the heat distortion point of unmodified 
styrene compounds or of Plexiglas, the 
acrylic plastics made by Rohm and 
Haas Company, Claimed superior in 
weathering properties and in resistance 
to chemicals, the material, known as 
Flexene M, also has improved machin- 
ing qualities Moldings made with the 
new material are reported not to show 
any tendency to the crazing character- 
istic of many unmodified styrene com- 
pounds. 

In molding, Plexene M requires 
slightly higher cylinder temperatures 
than styrene formulations and best re- 
sults are obtained in the 430 to 480 
degrees, Fahrenheit, range using me- 
dium to high molding pressures. Resi- 
dual strains are lessened by its flow 
characteristics, Although shrinkage is 
affected by molding conditions, size 
and shape of part, and other factors, 
Plexene M moldings are said to show 
very low shrinkage even for “heat re- 
sistant” thermoplastics 
Described by the makers as odorless 
and tasteless, the company is practi- 
cally unaffected by acids, alkali, and 
dilute alcohol, and is resistant to gaso- 
line and commercial inks. It is attacked, 
however, by organic solvents such as 
acetone and ethylene dichloride. The 
natural color of Plexene M is a light 
amber, and translucent and opaque 
colors ranging from ivory to black are 
available. 

CIRCLE CUTTER 

Adjusts Easily to 

Accurate Diameters 

Smooth, large-size holes in wood, 
steel, brass, hard rubber, aluminum, 
fiber, plastics, and other materials may 
be quickly cut with a new tool. Called 
the Bruno Adjustable Circle Cutter the 
device cuts holes to any diameter from 
1% to 8 inches through % inch thick- 


ness m steel or other tough metals, 
and any thickness up to IV 2 inches m 
plastics, fiber, or wood. Thickness ca- 
pacities may be doubled if cut is taken 
from both sides of material The tools 
are designed to operate in any standard 
drill press, wood-working machine, or 
suitably mounted spindle machine 
The circle cutter is said to be de- 
signed on a new principle which per- 
mits easy, yet accurate adjustment. It 
consists of a combination drill and pilot 
with a high-speed cutting blade, ad- 
justable to depth and diameter. A 
“Wedge-lok” cutting-blade holder per- 



Cuts clean holes in many materials 


mils the cutting edge to recede or yield 
from work while still maintaining 
steady pressure and feed. The cutting 
blade is re-sharpened without special 
tools by grinding on one edge only. The 
twin-blade holder — fixed inch cen- 

ter — cuts washers, wheels, disks, and 
gaskets in one operation. 

SALTS IN OIL 

Removed by Washing 

and Glass Fiber Treatment 

P rogress in the development of a new 
process for removing from crude oils 
the inorganic salts that have a cor- 
rosive effect upon refining equipment 
was recently described at a meeting 
of the American Institute of Chemical 
Engineers. 

Essentially, the process consists of 
washing the crude oil with water at a 
temperature in excess of 250 degrees, 
Fahrenheit; passing the oil and water 
through beds of fine glass fibers to 
coalesce the emulsified water; and 
separating the de-salted oil from the 
aqueous phase. 

The glass fibers employed have an 
average diameter of 28 one-hundred- 
thousandths of an inch, and provide 
1079 square feet of surface area per 
pound of glass. The water phase is re- 
cycled to conserve heat Only sufficient 
fresh water is used to maintain the 
salt content of the recycled water at a 
maximum of 3 percent by weight. 

It has been found, according to the 
paper on the subject, that salt con- 
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tent can be reduced to less than five 
pounds per 1000 barrels of oil by 
proper control of temperature, superfi- 
cial velocity, density of the Fiberglas 
beds, and total depth of the beds Tem- 
perature of at least 275 degrees, Fah- 
renheit, gave the best results. 

ANTI-FOAM AGENT 

Reduces Foaming During 

industrial Processing 

Chemical processes and industrial op- 
erations, particularly when aqueous 
alkaline solutions are used, are often 
handicapped by severe foaming. Now 
a new silicone compound, DC Anti- 
foam A, has been developed especially 
for use against foam in such solutions 
and emulsions. 

Tests indicate that the anti-foam 
agent eliminates or reduces the foam- 
ing of various aqueous solutions even 
when they are subjected to steam dis- 
tillation or vacuum concentration. It 
also appears that the material is effec- 
tive in very low concentrations, rang- 
ing from a maximum of one part per 
10,000 against strong foamers to one 
part in a million against weak foamers. 
The manufacturer, Dow Corning Cor- 
poration, states that the ability of DC 
Antifoam A to reduce foaming in any 
specific material can be established 
only by testing it in various concentra- 
tions in the solutions that are to be 
defoamed. 

MINIATURE WELDER 

Brings Precision Control 

to Small-Weld Operations 

Electronically - controlled welding 
equipment that does away with the 
human element of control of the qual- 
ity of the weld is now available in the 
low-price filed. A miniature welder, 



Capable of 120 welds per minute, unit 
operates on standard 60-cycle current 


capable of high-performance welding 
on diversified types of metals — those 
required in' radio tube construction, for 
example — is said to offer precise values 
of welding pressure and energy. 

The umt is small, measuring 9% 
inches high, 13 inches wide, and 13% 
inches long, and can produce 60 to 
120 welds per minute on a total thick- 


ness of .035 inch for practically all 
metals and principal alloys, or on com- 
bined pieces being welded of .060 to 
070 inch in cross-wire welding The 
instrument plugs into a standard 110- 
125 volt, 60-cycle power line. Current 
dram averages three amperes at maxi- 
mum setting. 

Called the Raytheon Miniature Weld 
Power Unit, the device allows the 
power output into the weld to be 
varied. A voltage -adjustment control 
varying the capacitor-charging volt- 
age from 750 to 1500 volts and a three- 
position capacitor switch by which val- 
ues of 14, 28, or 56 microfarads can be 
attained, are mounted on the front 
panel of "the control unit Having once 
been adjusted for a given power and 
time cycle for a certain material and 


thickness, the miniature unit requires 
no further adjustment to produce con- 
stant uniform welds The materials to 
be welded are placed between the elec- 
trodes and the energy stored m the 
electric storage system is applied to the 
pieces to produce a weld 
The welding head of the umt is de- 
signed to give a pre-set pressure to 
the material being welded, and when 
the pressure is applied the power is 
triggered by a micro-switch mecha- 
nism located m the head, thereby con- 
trolling the applied pressure and cy- 
cling of the weld power Metals that 
may be welded by the device include 
iron, aluminum, copper and copper 
alloys, nickel flat and wire, mckel al- 
loys, tantalum, platinum sheet or wne, 
tungsten sheet or wire, gold sheet or 



New Brush -Backed, Strip -Fed Abrasive 
Wheel Deburrs, Sands Any Surface! 

For sanding in and around the most irregular contours 
— for deburring parts too large to be tumbled — for re- 
moving rust, paint and imperfections from wood, 
plastics, rubber, earthenware and metals — the new 
Sand-O-Flex brush-backed abrasive wheel is MOST 
PRACTICAL. 

The central magazine houses a strip abrasive cartridge, 
to be fed out as needed in front of the eight brushes 
which ''cushion” the abrasive, and force it evenly over 
the most difficult surfaces. The Sand-O-Flex comes in 3 
sizes, and is adaptable to any stationary or portable 
motor shaft, with speeds up to 1750 RPM. Abrasives 
are available in grits for every need. 

To help speed production in dry, dusty work atmosphere, 
many mills and factories urge workers to chew gum to 
help relieve dry throat. The reason * Because dust 
causes throat irritation and dryness — but chewing 
Wrigley’s Spearmint gum helps keep workers’ mouths 
moist and fresh. The result. Reduced work interruptions 
and "time outs” to the drinking fountain. Even when 
workers’ hands are busy, they can refresh as they work 
"on the job.” And the chewing action helps keep 
workers alert and wide-awake. 

You can get complete information from the Sand-O-Flex Cor - 
poration , 4573 Melrose Ave, t Los Angeles 27 , California 



Abrasive Cartridge Shown Open 
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wire, constantan sheet or wne, stain- 
less steel, and alloys of the above mate- 
rials. 

The electronically-controlled unit is 
expected to find many applications m 
the manufactuie of small jewelry, elec- 
trical equipment, electio-chemical ap- 
paratus, and radio parts 

NO-STARCH TEXTILES 

Produced by Treatment 
With Resins 

Crispness m cotton fabncs, without 
the use of starch, is now possible with 
a resin textile finish for application at 
the time of manufacture Garments 
will be bought with the resm already 
applied. It is said that despite repeated 
launderings and dry cleanings, the fin- 
ish will not wash out of the fabric but 
will remain to restore its newness and 
crispness after each washing and iron- 
ing. 

Called Kandar, the United States 
Rubber Company’s treatment can also 
be used on rayon fabrics to give them 
better drape and fullness. A rayon 
blouse or dress will drape, shirr, or 
gather better because of the new treat- 
ment. 

HOT TANK 

Melts Insulating Compound; 

Supplies Two Operators 

F or heating, melting, and pouring bat- 
tery, transformer, capacitor, and i o- 
sistor compounds, a new gas fired, elec- 
trically controlled, and fully insulated, 
production tank is available. The unit, 
known as Model 22TGT and made by 
Aeroil Products Company, is heated 
from the inside through a removable 
immersion-tube system. This method 
of heating, plus full insulation, is 
claimed to bring the user a substantial 
saving in time, labor, and fuel. 

A novel feature of the tank is that 
it is equipped with two outlet valves 
that are separately heated Since the 
outlet valves are at opposite ends of 
the tank, two operators can work in- 
dependently with both hands of both 
workers free The distance across the 
table between the valves is 21 inches, 
leaving room to set up cooling racks 
or other production aids The ends of 
the valve are 15 inches above the table 
level, thus giving ample clear working 
space 

While the tank itself is gas fired, it is 



Outlet valves are separately heated 


equipped with electrically-operated 
thermostatic controls for tempeiature 
regulation from 100 to 550 degrees, 
Fahrenheit A dial theimometer is 
installed m each unit for visible 
temperature check In addition, each 
heating tank incorporates a safety pilot 
control to shut off the gas line should 
the pilot light be extinguished. 

Instantaneous flow control is claimed 
by the manufacturer because of the 
gravity-type, poppet-actmg valves to- 
gether with strainer and heat-baffle 
plates to give added assurance against 
freezing or clogging. The full liquid 
capacity of the new tank is 10 gallons 
but other sizes are planned. 

MOTOR POWER 
Measured Conveniently 
with Small Dynamometers 

F or quickly measuring torque and 
horsepower of fractional-horsepower 
motors, including flea-power, dyna- 
mometers of the eddy-current type 



Suitable for conhnuous-duty testing 


with d.c. excitation are now offered as 
more accurate and convenient than 
prony brakes. Torque loads are varied 
by rheostat adjustment. 

Said to save time m both laboratory 
and production use because they are 
self-damping and self-cooling, the Ab- 
sorption Dynamometers are described 
by the L A. B. Corporation as permit- 
mg one-man operation. Reported as 
meeting the need for continuous service 
units, they are intended for speedy 
production set ups for testing electric, 
hydraulic, pneumatic or internal-com- 
bustion motors, and flexible shaft trans- 
missions. 

Either running or stalled torques 
may be measured; no springs or fric- 
tional devices are used. The smallest 
sizes measure torques at speeds up to 
15,000 revolutions per minute and up to 
10 ounce inches. Other sizes measure 
up to 25 inch pounds. 

LATHE TOOLS 
Gripped Firmly 
with Solid Support 

Drop-forged lathe turning and cut-off 
tool holders, embodying a feature for 
holding the cutting bit rigidly in place, 
were recently announced by The 
Cooper-Bessemer Corporation. The 
new turning-tool holders are forged 
from a special analysis steel and in- 


r 



Cut-off tool and turning tool (above) 
are secured in holder by clamping pin 
visible in lower phantom view. Long 
gripping area gives better dissipation 
of heat, helps resist side pressures 

corporate a clamping pin which en- 
gages the bit for nearly its entire 
length. 

Two flush-type set screws are said 
to lock the tool bit into position with 
a vise-like grip and prevent any pos- 
sible slippage. According to the manu- 
facturer, the turning- tool holders have 
a number of advantages including 
better dissipation of heat, use of short 
bits, reduced chattering and less bit 
bieakage, and convenient tool adjust- 
ment features. 

Similar advantages are reported for 
the new cut-off tool holders. These se- 
curely grip the cut-off blade vertically 
by a clamping pin at the top which is 
accurately machined to a V-groove at 
the bottom The clamping pm engages 
a considerable portion of the blade, 
holding it to a true cutting position, 
it is claimed, regardless of side pressure 
imposed on the blade 

DRAWER-TYPE OVEN 

Utilizes Space Efficiently, 

Regulates Temperature Accurately 

Increasing oven capacity without in- 
creasing floor space is a possibility fea- 
tured by the manufacturer of a 
drawer-type oven Offered as proof is 
the experience of a paint brush manu- 
facturer who is reported to have gained 
2V 2 times more oven capacity — for vul- 
canizing brushes — with this type oven. 
The reason for this, according to the 
Despatch Oven Company, was that 
there was less waste space inside of 
the oven and with a new type of heat- 
distributing and air-circulating system 
the interior work space could be util- 
ized to the maximum for production 
In addition, the drawer-type oven 
eased loading the paint brushes be- 
cause they could be bandied in pans. 
The oven has five drawers, each one 
4 feet wide by 6 feet long by 8 inches 
high, which provides sufficient loading 
capacity for approximately 1800 pounds 
of paint brushes per charge. An over- 
head loading mechanism makes it pos- 
sible to withdraw one or more drawers 
at one time, thereby meeting the load- 
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Six Tu - way EXACT 
WEIGHT Scales check - 
wnqlung “ Aunt Ellen V' 
PI-DO packages in Dallas, 
Texas 


Packaging Ellen 9 ® 99 

famous PI-DO . - . 

A delicious, crispy pie crust mix in 8 oz. packages . . "Aunt 
Ellen’s” famous PI-DO. Good Ingredients are uniformly 
mixed and blended for the housewife. No hit or miss packaging 
here either. Every package is checked on Tu-way EXACT 
WEIGHT Scales for accurate weights for the consumer and 
profitable operation for the processor. This is a good example 
of a difficult packaging operation in mass production. Our 
engineers will be glad to advise you on how to best solve your 
food handling problems too from start to finish. 



THE EXACT WEIGHT SCALE COMPANY 


65 West Fifth Ave., Columbus 8, Ohio 
Dept. Ad. 873 Yonge St., Toronto, Canada 


mg and unloading conditions as neces- 
sary 

It was said that the new oven 
showed a heat uniformity within the 
working aiea of plus or minus 2 V 2 de- 
grees, Fahrenheit The temperature 
range is from 125 to 350 degrees. An 
automatic tempei ature-control instru- 
ment provides automatic regulation of 
the oven at the temperature desired 
and a Partlow recording instrument 
provides a constant record of the op- 
eration. 

The ovens have an approved safety 
system manufactured by the Brown In- 
strument Company that automatically 
shuts down the oven m event of gas, 
or power, or fan failure. There is also 
a special high limit cut-out thermo- 
stat so that if the temperature exceeds 
the desired setting by more than 10 
degrees the system is automatically 
shut off 

The Despatch dii ect gas-fired heatei 



Oven drawers are conveniently loaded 


is mounted on top of the oven to con- 
serve floor space. It has a rating of 
150,000 British thermal units per hour 
and is of the atmospheric type with 
a “Controlled Combustion” feature 
which is claimed to assure high op- 
erating efficiency under all conditions 

LEAK-PROOF BOTTLES 

Retain Corrosives Even 

When Shattered 

T ottgh, nitrocellulose-plastics coated 
bottles in which corrosive liquids can 
be shipped or stored without danger of 
the liquid leaking out if the bottle is 
broken, are now available. The coating 
provides a protective armor around the 
bottle and holds its shape even though 
the glass underneath is shattered. 

In tests, when bottles containing acid 
were thrown against a metal wall with 
sufficient force to break all the glass, 
the coating retained its shape and pre- 
vented the acid from seeping through 
Other advantages of the coating are 
transparency and colorability with dyes 
for identification purposes, plus protec- 
tion of the label on the bottle. Also, the 
bottles can be washed without affecting 
the qualities of the coating. 

Developed by the Detroit Macoid 
Corporation, the coated bottles are ex- 
pected to find wide acceptance for use 
in laboratories and plants where cor- 


rosive liquids are used and stored as 
well 'as for shipping these liquids. In 
manufacture, the bottles are dipped in- 
to a solution based on a Hercules Pow- 
der Company nitrocellulose. When the 
excess plastics has dripped off, an even 
film of from 20 to 25 thousandths of an 
inch remains on the bottle. 

ANTI-RUST FILM 
Adheres to Metal 
During Forming Operations 

P rotection of metal during manufac- 
turing stages, a tighter bond with 
paints, and longer life through en- 
hanced corrosion resistance, are ad- 
vantages claimed for a new rust- 
proofing technique for steel and gal- 


vanized steel. Basis of the method, 
called the Banox process, is a flexible, 
glassy, metal-phosphate coating, that 
will bend with the steel or even per- 
mit die-stamping without harm to the 
coating. The coating, which has a thick- 
ness of from 5 to 15 millionths of an 
inch, may be put on by the spray, im- 
mersion, or brush methods and re- 
quires no heat. 

According to the developer, Calgon, 
Inc , the treatment prevents rust- 
ing between cleaning and painting; in- 
sures a grease-free and alkali-free sur- 
face for maximum adherence and flex- 
ibility of organic finishes; increases the 
durability of the finish as measured 
by outdoor exposure, salt-spray, 
“sweat-box” humidity, and water im- 
mersion tests; and prevents spread of 
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rust from unprotected edges, scratches 
and other areas where the basis metal 
is exposed Applications of the process 
are expected m automotive, domestic 
appliance, and other lines where high 
quality finishes are important 

FIRST-AID HEAT 

Immediately Available from 

Self-Contained Device 

Rapid and safe, an emergency source 
of heat for medical use employs no 
liquids of any kind Called the Redi- 
Heat Block, the unit is entirely self- 
contained and always ready for use, 
requiring about one minute to reach 
top heat. Wrapped in a towel or blanket, 
the block maintains its temperature foi 
approximately one hour, and furnishes 
safe heat for emergency treatment of 
victims of shock or other injury 

Made by Mine Safety Appliances 
Company, the heater consists essen- 
tially of a block of light-weight metal 
with high heat-transfer value, encased 
in a cover and containing a replace- 
able charge. The Redi-Heat Charge is 
a small, sealed metal cylinder con- 
taining a chemical compound. The 
charge is inserted in the block, where it 
is activated by raising and releasing a 
spring-loaded lever — thus starting a 
chemical reaction which evolves safe, 
dry heat. 

Weighing 22 ounces and measuring 
3V2 by 4 by IV 2 inches, the device fits 
conveniently into industrial first-aid 
kits, cabinets, dispensaries, and field 
station units. It is impervious to heat, 
cold, and moisture and is said to store 
indefinitely without deterioration. 

RESIN OIL LINE 

Resists Deterioration , Carries 

Coolant to X-ray Anodes 

I n cooling the anodes of modem X- 
ray machines, hose assemblies must 
resist oil, heat, and pressure A new 
polyvinyl resin product is reported to 
provide a resilient oil -impr evious con- 
duit that solves the problem satisfac- 



Long life and no internal sloughing 
are advantages of resin coolant hose 


tonly for all types of oil-cooled ma- 
chines. Called “compar” tubing and 
developed by Resistofiex Corporation, 
the tubes carry the oil which flows over 
the anodes of the machine to carry 
away the heat. 

The imperviousness of the compar 
core of the tubing to the effects of the 
hot oil circulated at varymg pressures 
is said to permit almost unlimited ser- 
vice life. Flexibility and resiliency re- 
main constant throughout the lifetime 
of the tubing and m addition the com- 
par is described as offering complete 
freedom from sloughing or rotting. 
Thus there are no particles dislodged 
from the tubing to contaminate the sys- 
tem or to clog intricate parts 

COMPACT MOTOR 

Gives High Speeds 

on Standard Power 

A gear-motor for industrial electrical 
equipment delivers five horsepower at 
8000 revolutions per minute, using 
commercial 3-phase, 60-cycle, 220-volt 
power. 

Designed for limited-space applica- 
tions, the motor is a fan-cooled, open- 



Gears provide unusual output speeds 

type, two -pole 3600-revolutions per 
minute unit, with output speed stepped 
up to 8000 revolutions per minute by 
single -reduction helical gears m a 
sealed gear box. Smaller, lighter, and 
more compact than the conventional 
ungeared motor, the same Electrical 
Engineering and Manufacturing Corpo- 
ration design, with changed gear speci- 
fications, will fit a variety of applica- 
tions requiring output speeds not ordi- 
narily obtainable with commercial cur- 
rent. 

PLASTICS PRESS 

Speeds Pre-Forming of 

High-Bulk Products 

P roduction time for heavy-duty plas- 
tics products is promised to be mark- 
edly reduced as a result of a new semi- 
automatic pre-forming press that will 
permit high-hulk phenolic materials, 
previously pre-formed by hand, to be 
pre -formed into units weighing as 
much as one pound. 

Also, the new press allows material 
to be dielectrically pre-heated, a treat- 
ment that cannot satisfactorily be ap- 
plied to non-formed compound and is 
reported to reduce the molding cycle 


considerably on most applications. An- 
other feature of the General Electric 
press is the safety factor effected by 
external loading of the machine. 

TELEVISION LENS 
Combines with Mirror 
To Enlarge and Sharpen Images 

L arger, clearer television pictures 
from home television receiving sets are 
said to be possible with a new lmage- 



Lens-mirror combination for television 
receivers. The mirror (center) distorts 
the image; the Schmidt lens (left) 
corrects the mirror aberrations 

correcting glass lens. Described as the 
heart of a television receiver’s optical 
system, the new lens, with wave-like 
curves, corrects aberrations caused by 
projecting television tube images on a 
reflecting mirror used in the optical 
system to enlarge the images. A re- 
flecting glass mirror, as a companion 
piece to the correcting lens, provides 
a combination that permits screen 
images five times larger than the pre- 
war variety. 

Made by the American Optical Com- 
pany of a durable, stable glass, the 
image -correcting lens will retain its 
optical properties during the entire 
lifetime of a television receiver. The 
lenses are claimed to be more than 10 
times as fast as an f/2 camera lens. 

Prior to the war, according to Ameri- 
can Optical, there were fewer than 50 
lenses of this Schmidt correcting type 
in the world, and these were used m 
high-speed astronomical photography. 
Days, weeks, and sometimes months 
were required by a skilled lens grinder 
to make one by hand, whereas the new 
correcting lens can now be produced in 
quantity m a few hours by a new pro- 
duction method. 

In manufacture, the wave -like curves 
of the correcting lens are produced by 
heating a flat piece of glass until it 
flows into the specially curved surface 
of a refractory on which the glass is 
placed. The refractory serves as a mold 
m some respects and is made of a spe- 
cial composition that does not adhere 
to the glass. The lens is then ground 
and polished to a sparkling finish. 

A television optical system, using the 
correcting lens-mirror, receives tele- 
vision images from the receiver’s 
cathode-ray tube, projects them on the 
special mirror, then reflects the image 
through the correcting lens onto a flat 
mirror which in turn reflects the 
focused picture on the viewing screen 
Larger, clearer television pictures re- 
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suit. For example, a cathode -ray tube 
only five inches in. diameter produces 
an image which fills a screen 18 by 24 
inches. 

HALF-CAR LOADS 

Handled Conveniently by 

Aluminum Freight Holder 

K4ade from strong aluminum, a new 
light-weight freight container has a 
capacity equal to half of a box car. 
Weighing less than a ton, the container, 
20 feet long, eight feet wide, and eight 
feet high, is especially designed for 
truck-trailer transportation of general 
merchandise between loading docks 
and railroad flat cars Easy shifting 
from truck to train is aided by built-in 
hydraulic jacks and ball-bearing roll- 
ers. 

High coi rosion-resistance, according 
to Reynolds Metals Company, helps 
cut maintenance costs, insures longer 
and troubie-fiee life As a compact 
container, the unit also lends itself 
readily to water and air transit Used 
with a delivery service similar to those 
now in existence, the unit would make 
possible door-to-door delivery on one- 
half box car shipments with no inter- 
mediate handling of the contents re- 
quired. 

Besides use for shipment of general 
merchandise, the Reynolds unit has 
been designed also as a refrigerator 
container and can. Through controlled 
refrigeration, it maintains zero tem- 
perature for 36 hours without re-icmg 

SPHERICAL BEARING 

Solves Load-Speed - 

Temperature Problems 

Capable of carrying heavier loads at 
higher speeds and lower temperatures, 
a new-type spherical roller thrust 
bearing is expected to facilitate wind- 
tunnel operation for research into such 
aeronautical projects as gas turbine 
and jet propulsion speeds and designs 
It also promises to ease maintenance 
and operating problems on large verti- 
cal water pumps, electric generators, 
and other high-speed machines It is 
explained by SKF Industries, Inc., that 
the design solves long-standing prob- 
lems in the bearing field. 

Other applications have been sug- 
gested as thrust blocks on marine 
propeller shafts, on roll necks in steel 
and aluminum rolling mils, and as 
thrust mountings for rairoad turn- 
tables, water turbines, water wheels, 
oil well swivels, dredge pumps, extru- 
sion machinery for plastics and rubber, 
and various types of gear drives. Ability 
of the new bearing to carry heavy 
loads at high speeds is possible be- 
cause of an unusual design which per- 
mits more effective lubrication. 

PHONO PICK-UP 
Couples Amplifier More 
Closely to Record 

An “armored vacuum” tube in the tip 
of a phonograph tone arm gives direct- 
action translation of mechanical sound 


from the record into electronic modu- 
lations. Featuring simplicity, and 
capable of reproducing the full beauty 
of recorded music including delicate 
tones, the new pick-up resists abuse 
and is claimed incapable of damaging 
records 

Operation of the device, as described 
by the manufacturer, Bendix Aviation 
Corporation, depends on transmission 
of the mechanical undulations from 
the record groove by a filament which 
introduces them directly into the elec- 
tron stream within the new vacuum 
tube. The entire pick-up occurs within 
a small fraction of an inch By this 
means many intervening steps are 
eliminated together with the danger of 


loss of fidelity, trouble possibilities, 
and increased cost of manufacture 

Temperature and humidity proof, 
climatic conditions do not limit use of 
the pick-up, nor does it deteriorate 
from disuse or require any special pro- 
tective measures to insure its opera 
tion 

Record wear is said to be eliminated 
by the fact that less than two -thirds 
of an ounce of pressure is exerted on 
the record. The tone arm is designed 
to the “minimum tracking error,” per- 
mitting the contact point to follow 
faithfully each record groove, even 
through the hearviest bass passages 
When necessary, the entire reproducing 
element may be replaced by simply 


SENSATIONAL WAR BARGAINS 


in LENSES and PRISMS 


NOW! MAKE YOUR OWN 
BINOCULARS! 

Complete Set of LENSES 
and PRISMS from 
Navy's 7X, 50 Model 


Save up to $150 ? 


Here’s an unusual oppor- 
tunity to secure a fine set 
of Binoculars at a tremen- 
dous saving of money 
Build them yourself with 
all of the v^ery same optics contained in the Navy’s 7X 
50 Model Or you can construct a Monocular (Vs a 
Binocular) in which case exactly one half quantities of 
the Binocular Components will be furnished All Lenses 
are cemented and have the new low reflection coating 
Complete assembly directions included 

Stock # 5102-S — Near Perfect Binocular Set 

$25 00 Postpaid 

Stock # 5103-S — Near Perfect Monocular Set 

$12 50 Postpaid 



TO KEEP POSTED on all our new 
Optical Items, send 10^ and your name 
and address to get on our regular 
“Mash” mailing list 


TANK PRISMS — 
PLAIN OR SILVERED 


90-45-45 deg 5%" long, 2y a " wide finely 

ground and polished 

Stock # 3004-S — Silvered Prism (Perfect) 

$2 00 Postpaid 

Stock # 3005-S — Plain prism (Perfect) 

S2 00 Postpaid 

Stock # 310Q-S — Silvered prism (Second) 

$1 00 Postpaid 

Stock # 3101-S — Plain Prism (Seconds) 

$1 00 Postpaid 


RAW OPTICAL GLASS 

An exceptional opportunity to secure a 
large variety of Optical Pieces both Crown 
and Flint glass (seconds) in varying stages 
of processing Many prism blanks 
Stock No 703-S — 8 lbs (mm wt ) 

$5 00 Postpaid 

Stock No 702-S— lVa lbs $1 00 Postpaid 


Sorry' No more machined sets of 7X, 50 Binocular Metal 
Parts We do have unmachined left and right body and 
cover plate castings . . but no other parts 
Stock # 820-S $2.50 Postpaid 


MAGNIFIER SET 

5 Magnifying Lenses . Powers from 1 to 
10 Various diam for many uses Free 
Booklet on Home-made magnifiers included 
Stock # 1026-S $2.00 Postpaid 


“OUR ADVERTISING SPECIAL" — 15 Lenses plus 
10-page Idea Booklet Make your own telescope, 
microscope, magnifier drawing projector. Koda- 
chiome Viewer use for experimental optics copy- 
ing ultra close-up shots etc Many uses. 

Stock #1-S $160 Postpaid 

NEW 50-PAGE IDEA BOOK. “FUN WITH 
CHIPPED EDGE LENSES"— Contains wide variety 
of projects and fully covers the fascinating uses of 
all Lenses in set listed above — only $1 00 Postpaid 


ALL THE LENSES YOU NEED TO 
MAKE YOUR OWN TELESCOPE’ 
All Are Achromatic Lenses 


WE HAVE LITERALLY MILLIONS OF WAR SUR. 
PLUS LENSES AND PRISMS FOR SALE AT BAR- 
GAIN PRICES WRITE FOR CATALOG “S" — 
SENT FREE' 

POLARIZING FILTER — Diam 73 mm Perfect 
condition Stock #637~S . $3 00 Postpaid 


GIANT SIZE RED AND AMBER FILTERS 


Filter material is cemented between glass. All 3 a" 
thick 


Stock No 

Color 

Diam. 

Price 

706-S 

Red 

7V 

$4 00 

707-S 

Red 

5V' 

3 00 

708-S 

Amber 

7%" 

3 00 

709-S 

Amber 


2 00 


GALILEAN TYPE — Simplest to make but has 
narrow Field of View 

Stock # 5018-S — 4 Power Telescope $1.25 Postpaid 
Stock # 5004-S — Small 2 Power Pocket Scope 

$1.00 Postpaid 


PRISM TELESCOPES — Uses Prism instead of 
Lenses to Erect Image. Have wide field of view 
Stock # 5012-S — 20 Power Telescope $7.25 Postpaid 


35 MM KODACHROME PROJECTING LENS SET 
— Consists of Achromatic Lens for projecting, plus 
a Condensing Lens and piece of Heat Absorbing 
Glass with directions 

Stock No 4025-S . . . . $1 95 Postpaid 


35 MM. KODACHROME PROJECTING LENS SET 
— Consists of 2 Achromatic Lenses for projecting, 
plus 2 Condensing Lenses and piece of Heat Absorb- 
ing Glass with directions 

Stock # 4029-S . . $3 10 Postpaid 


SPECTROSCOPE SETS . . These sets contain all 
Lenses and Prisms vou need to make a Spectro- 
scope plus FREE 15-page Instruction Booklet 
Stock #1500-S — Hand Type . .. $3 45 Postpaid 
Stock # 1501-S — Laboratory Type $6.50 Postpaid 


ACHROMATIC LENSES 


Stock No 

Dia 
in mns 

F L 

in mms. 

Price 

6158-S* 

18 

80 

$1 00 

6162-S 

25 

122 

1 25 

6164-S* 

26 

104 

80 

6I66-S 

29 

54 

1 25 

6I68-S 

29 

76 

1 25 

6171-S 

32 

171 

1.00 

6173-S* 

34 

65 

1 00 

6176-S* 

38 

131 

1 00 

6I77-S* 

39 

63 

1 10 

6178-S* 

45 

189 

1 50 

6179-S* 

46 

78 

1 25 

6I82-S 

27 

51 

1 25 

6183-S 

44 

189 

2 50 


* ASTERISKED ITEMS are uncemented, but FREE 
cement and Directions included with uncemented 
sets USES — Use these Lenses for making Project- 
ing Lenses Low Power Microscope Objectives cor- 
rected Magnifiers, substitute enlaiging Lenses Eye- 
Piece Lenses. Macro-photography, Gadgets Optical 
Instruments, etc . etc 


OPTICS FROM 4-POWER PANORAMIC TELE- 
SCOPE — Excellent condition Consists of Objective 
Prism Dove Prism Achromatic Objective Lens 
Amici Roof Prism, Eve Lens Set ( a $60 00 
value) 

Stock No. 5016-S $6 00 Postpaid 


LENS CLEANING TISSUE — An exceptional baigam 
in first quality Lens Cleaning Tissue You get 3 to 
4 times as much tissue as when you buy in the 
oidinarv small booklets One ream — 480 sheets — 
size 7%* x 10%" 

Stock #704-S . . $150 Postpaid 


Order by Stock No. — Satisfaction Guaranteed — Immediate Delivery 

EDMUHO SJULVUiE CO., p. o. audubon, new jersey 
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All Serious-Minded Production Men 

SHOULD HAVE THIS FREE BOOKLET! 


FORGING AHEAD IN BUSINESS 
contains a message of particular im- 
portance to production men. This is 
your opportunity to obtain a copy of 
this famous book, which has been de- 
scribed as a "turning point in the 
lives of literally thousands of men”! 

Although "Forging Ahead in Busi- 
ness” has been distributed to more than 
3,000,000 men, today’s timely edition 
was written in the light of recent world- 
wide developments. Its 64 pages repre- 
sent more than three decades of suc- 
cessful experience in training men for 
leadership in business and industry. 

It demonstrates the method which 
the Alexander Hamilton Institute uses 
to give you immediate help in your 
present position, while preparing you 
for post-war opportunities. Subjects 
directly related to the work yon are 
doing now, PLUS other subjects of 
fundamental value to the business 
executive, are discussed in the book and 
placed in significant relation to one 
another. Thus, a helpful, over-all pic- 
ture is provided. 

Said one man who had sent for 
"Forging Ahead in Business”: 

"In thirty minutes this little book 
gave me a clearer picture of my 
business future than I’ve ever had 
before” 

• . . and that represents the opinion of 


the Institute’s 400,000 subscribers, in- 
cluding 134,000 production men! 

The booklet further explains how it 
is possible to offer this essential train- 
ing in a minimum of time; how the In- 
stitute program fits in with the most 
crowded of post-war schedules. 

Among the prominent industrialists 
who assisted in the preparation of the 
Course, which is described in "FORG- 
ING AHEAD IN BUSINESS” are: 
Afjfred P. Sloan, Jr., Chairman of the 
Board, General Motors Corp.; Thomas 
J. Watson, President, International 
Business Machines Corp., and Frederick 
W. Pickard, Vice President and Direc- 
tor, E. I. du Pont de Nemours $C Co. 

Send for 

“FORGING AHEAD IN BUSINESS” 
TODAY! 

Frankly, this booklet has no appeal for 
the immature mind. It does not interest 
the man who, for one reason or an- 
other, is wholly satisfied to plug along 
in a mediocre job. But, for the alert, 
future-minded individual — the man with 
ambition and "drive” — "Forging Ahead 
in Business” has a message of distinct 
importance. If you fee! that it is in- 
tended for you, don’t hesitate to send 
for a copy today. Simply fill in and 
mail the coupon below. 


ALEXANDER 

HAMILTON 

INSTITUTE 


Alexander Hamilton Institute 

Dept. 35, 71 West 23rd Street, New York 10, N.Y. 

In Canada, 54 Wellington St., West, Toronto 1, Ont 
Please mail me, without cost, a copy of the 64-page 
book — "FORGING AHEAD IN BUSINESS ” 

Name ..... . , 

Firm Name 

Business Address 

Position 


Home Address 


plugging m a new tube, and since the 
pick-up contains all of the elements 
necessary to translate mechanical vi- 
brations mto electrical energy, replace- 
ment restores the unit’s full capacities 

ANTI-FRICTION BEARINGS 

A4eef Precision Needs 
in Small Sizes 

M inxature ball bearings, designed for 
use m small motors, computers, elec- 
tronic equipment, drive movements of 
recording devices, testing and labora- 
tory equipment, and other precision 


Advantages of anti- 
friction bearings 
in locations 
where space 
is restricted can be 
realized with 
small, light 
precision units 



mechanisms, are now available to meet 
the needs for anti-friction bearings in 
restricted locations. Supplied with an 
outside diameter of 5/16 inch and bores 
of 7/32, 3/16, 5/32, and 1/8, the bearings 
are manufactured of chrome bearing 
steel and finished to precision toler- 
ances. As described by their maker, 
Miniature Precision Bearings, the bear- 
ings will accept unusually heavy loads 
and high speeds for their size and 
weight. 

OIL LIFT 

Raises Industrial Trucks 

for In-Planf Service 

F or servicing power trucks within a 
factory one manufacturer uses a 
hydraulic lift equipped with a plat- 
form consisting of one longitudinal 
and a transverse beam. Tops of these 
beams are flush with the floor when 
elevator is not in use, a sump pit being 
provided for this purpose. A power 
truck to be serviced is driven over the 



Power truck lifted for servicing 
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hoist so that the rear axle comes to rest 
directly over the transverse H-beam. 
By means of adjustable axle blocks, 
two under the front axle and one under 
the rear axle, the power truck is held 
m position on the elevator with its 
wheels turning free when the elevator 
is raised to servicing position. 

A steel safety guard drops to verti- 
cal position when the elevator is raised, 
the bottom of the guard resting on the 
bottom of the sump pit. This guard 
must be folded along side of the H- 
beam when the elevator is lowered 
Said to be safer than other arrange- 
ments, the Revolvator elevator is 
raised by forcing oil under pressure 
into the lam, the same oil cushioning 
the load when lowered. A lever op- 
erated against spring pressure controls 
the operation both up and down. 

STAMPED LETTERS 

Easily Impressed in Stainless 
Steel with Five-Ton Squeeze 

improved thread in the heavy 
“pressure applying screw” of a name- 
plate and parts stamping machine is 
claimed to give sufficient power to 
stamp letters, figures, and other char- 
acters into stainless steel to required 
depth in sizes from 1/16 to 3/16 inch. 

When stamping polished stainless 
steel surfaces, the impressed characters 



Pressure screw assures deep stamping 


require enamel or other filling for 
maximum legibility and the deeper 
stamping permits easy filling of all 
characters. 

Efficiency of operation is claimed to 
have been engineered in this improved 
machine, called Model No. 1 Acro- 
marker, in that the right hand may be 
used to turn the index wheel, while an 
easy left-to -right swing of the operat- 
ing lever applies pressure estimated at 
over five tons. This powerful screw 
pressure is sufficient to sink the in- 
dividual characters into low-hardness, 
heat-treated alloy tool steels, iron and 
beryllium castings, as well as the 
stainless and chrome-plated steels used 
for name plates and machine parts. 

WINDOW FAN 

Quickly Installed; Gives 

Large Volume Circulation 

Rapid air circulation in small homes, 
apartments, tourist courts, small stores, 
shops, offices, and so on is provided by 
a new 20-inch cooler fan, for window 



3500 cubic feet 1 of air per minute 


installation, that will exhaust 3500 
cubic feet of air per minute, in free 
air. 

Modern in design and finished in 
ivory enamel to harmonize with mod- 
ern home furnishings, the fan, accord- 
ing to the Emerson Electric Manufac- 
turing Company, is easily and quickly 
installed. The latter operation requires 
only putting two screw eyes in the win- 
dow jamb, setting the fan on the win- 
dow sill and raising the window 
Plugged into a convenience outlet, 
the fan is ready for use. 

Features include a capacitor motor 
for quiet, economical operation; blades 
formed from sheet aluminum for large 
volume air delivery and quiet per- 
formance; and minimum maintenance. 
Cabinet dimensions are 24 inches 
square by 9 inches deep, suitable for 
mounting m any window with a mini- 
mum opening of 20 inches square. 

GAS IMPURITIES 

Defected by Precious- 

Metal Catalyst 

Both oxygen and hydrogen impurities 
in gases may be detected and meas- 
ured with a new dual-sensitive instru- 
ment known as the Deoxo Indicator. 
This device uses a precious-metal cata- 
lyst for measuring the presence of oxy- 
gen or hydrogen in inert gases — nitro- 
gen, carbon dioxide, and saturated hy- 
drocarbon gases. When required, the 
indicator can be furnished with a cir- 
cular-chart type potentiometer-re- 
corder and air-operated controller 

Ruggedly constructed and capable of 
operation for long periods with little or 
no attention, the instrument is stated 
by Baker and Company, Inc., manufac- 



Conta mi noted -gas indicator 



You Can Influence Others 
With Your Thinking 

TRY IT SOME TIME. Concentrate in- 
tently upon another person seated in a 
room with you, without his noticing it. 
Observe him gradually become restless and 
finally turn and look in your direction. 
Simple — yet it is a positive demonstration 
that thought generates a mental energy 
which can be projected from your mind to 
the consciousness of another. Do you real- 
ize how much of your success and happi- 
ness in life depend upon your influencing 
others? Is it not important to you to have 
others understand your point of view — to 
be receptive to your proposals? 

How many times have you wished there 
were some way you could impress another 
favorably — get across to him or her your 
ideas? That thoughts can be transmitted 
received, and understood by others is now 
scientifically demonstrable. 


This FREE Book Points the Way 

The tales of miraculous accomplishments of 
mind by the ancients are now known to be fact — 
not fable. The method whereby these things can 
be INTENTIONALLY, not accidentally, accom- 
plished has been a secret long cherished by the 
Rosicrucians — one of the schools of ancient wis- 
dom existing throughout the world. Write for the 
free copy of the fascinating sealed book, “THE 
MASTERY OF LIFE,” which explains how you 
may receive this unique wisdom and benefit by its 
application. Address . Scribe E K.C. 

The Rosicrucians 

San Jose ( A M O R C ) California 
(NOT A RELIGIOUS ORGANIZATION) 




CompSefe Home 
STUDY COURSES and 
sell - mstxuction text- 
books, slightly used 
Rented, sold, ex- 
changed. All subjects 
100 % satisfaction. Cash paid for used courses Full 
details & 100-page illustrated bargain catalog Free 
Write Nelson Co., 1139 S. Wabash Av.» Dept. 2-31, 
Chicago 5, III. 


15,000 1077 

FORMULAS PAGES 

HOPKINS’ 
“CYCLOPEDIA 
OF FORMULAS” 

Thousands of copies of this ac- 
knowledged leader among books of 
formulas are being used daily. 

$5.50 postpaid (Domestic) 

$6.00 postpaid (Foreign) 

Order From 

SCIENTIFIC AMERICAN 
24 West 40th Street, New York 18, 
N. Y. 
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Yes, it is safe to say that perhaps 8 out of 10 
families in your neighborhood read at least 
two or three popular magazines. 


This magazine plans to establish in 
every community a service for handling NEW 
ONE YEAR subscriptions for SCIENTIFIC 
AMERICAN This service, operated independ- 
ently by a reliable resident, will include also 
the handling of new and renewal subscrip- 
tions for all other publications It will be 
welcomed by magazine readers as a depend- 
able local source through which they may 
obtain their magazines 

Perhaps you can qualify for one of these 
appointments. A neighborhood magazine 
subscription service need not interfere with 
any full-time work you are engaged in, 
although many have developed into profit- 
able full-time enterprises. 

You can obtain full particulars without 
cost or obligation by writing to 

INDEPENDENT AGENCY DIVISION 
Room 1201, 250 Park Avenue 
New York I7,N.Y, 


~ ARMY-NAVY BARGAINS ~ 

Shotgun nipples, 4 foi . $1 00 

PHnts, assented, 10 lor 1 00 

Cm triage belt, cal 30 double low GO 

Leather belt, black, bat buckle , 75 

Antique oil cup , . 25 

Wire brush, cal 30 50 

Krag rear sight Model ’92 1 oo 

Prices do NOT include postage 1945 catalog, 308 
pages, mailed loi one dollar Cucular foi 3<t 
stamp 

Francis Bannerman Sons, 501 Bdwy., N Y. 12 


Invention: 
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For 

• MODEL MAKERS 

• MAINTENANCE 

• HOBBY SHOPS 

• HOME SHOPS 

• SALVAGE PARTS 


Easy fa Plate CHROMIUM 

GOLD, SILVER, NICKEL, COPPER 
. . . For Pleasure and Profit ! 

It you have a workshop — at home 
or in business — you need this new 
Warner Electroplater. At the stroke 
ot an electrified brush, you can 
electroplate models and projects — 
you can replate worn articles, fau- 
cets, tools, fixtures, Bllverware, etc. 
with a durable, sparkling coat of 
metal . . . Gold, Sliver, Chromium, 
Nickel, Copper or Cadmium Method 
Is easy, simple, quick Everything 
furnished — equipment complete, 
ready for use. By doing a bit of wort 
for others, your machine can pay for 
itself within a week. So make your 
shop complete by getting a Warner 
Electroplater right away. Send to- 
day for FREE SAMPLE and illus- 
trated literature. ACT AT ONCE! 
INER ELECTRIC CO.* DEPT J-46 
N. Wells St., Chicago 10, Illinois 


FREE Details & Sample 


{ WARNER ELECTRIC CO., sea n. Wells, Chicago 10, Dept. 3-46 ! 
I Gentlemen: Send Free Sample and Details to: g 

I Name. — R 


Address— 


ft 

I City. 


lurers, to be suited for both industrial 
and laboratory use It indicates the 
piesence ot from .001 peicent to 1.0 per- 
cent oxygen impurities, and tests have 
shown that the accuracy of indication 
may be estimated at plus or minus 2 
percent of the range m use at any time. 

In industry the mdicator promises to 
be useful m many ways. It will check 
losses resulting from large batches of a 
product spoiled by traces of oxygen in 
sintering atmospheres, and it will also 
help to avoid costly spoilage by de- 
tecting and measuring any oxygen im- 
purity in the gases used for filling tubes 
and lamps The company’s literature 
states. “Minute quantities of oxygen 
m the atmosphere of heat-treatmg and 
brazing furnaces may result m im- 
paired quality, especially when working 
with stainless and other alloy steels.” 

CALIPER 

Features Rigidity and 

Precise Adjustment 

A toolmaker’s hermaphrodite caliper 
with round legs, a stiff spring, and a 
tapered fit between the spool and the 
legs, is reported to have improved 
rigidity and other advantages over 
conventional flat-leg calipers. Precise 
adjustment is made with the adjusting 



nut and screw. As described by Noik 
Products Company, its manufacturer, 
one leg is reversible by loosening the 
firm-grip chuck, and the scribing point 
is easily replaced. Both four and six 
inch models are available. 

CASTING RESIN 

Solves Air-Bubble Problem 
in Complex Moulds 

A water -like synthetic resin has 
been developed to eliminate the air 
bubbles that have often made the pro- 
duction of complex plastics casts ex- 
tremely difficult. The new version of 
Plastitooi resin, according to Duorite 
Plastic Industries, cannot retain air 
bubbles because its low viscosity en- 
ables the force of gravity to draw the 
liquid resin down into a homogeneous 
mass within a mold. 

When completed, the casts are de- 
scribed as having essentially the same 
strength properties as those made with 
more viscous resins. 


TOOL BITS 

Shear Metal; Use Same 
Grind for Various Materials 

Said to utilize the principle of mole- 
cular cleavage, a pre-sharpened tool 
bit cuts metal with a knife -like action. 
I Standard in size, the new tool embodies 



Smooth, steady power at your fingertips! 
Turn out professional-looking projects for 
pleasure or profit — ship, plane, train 
models, costume jewelry, wood carvings, 
puppets, initialed tumblers, etc. Works on 
metal, plastic, wood, alloy, glass, leather, 
bone, stone, etc. AC or DC. 25,000 r.p.m. 
Weighs only 12 ounces. 

USE THE RIGHT ACCESSORIES— Choose 
ftom the complete line — more than 300 made, 
right m the Handee plant 



A GOOD START 
WITH THE 
HANDEE KIT 

^ Handee and 45 
Imost popular ac- 
1 cessories in com- 
pact steel carry- 
ing case. Postpaid, 
ORDER NOW $25.00. Handee 

SATISFACTION GUARANTEED' on j[ y $10,50. 


FREE! 

N«w 5 2 - p fl K • 

MANUAL 


CHICAGO WHEEL & MFG. GO. 

Dept SA, 

1 101 W. Monroe St, Chicago 7, HI. 



GEA! 

in Stock— Immediate Delivery 

Gears speed reducers sprockets, thrusl 
boarinicH flexible oouplinieo pulleys etc A 
complefeliru mearned mourChieaicostook. 
Gan also cjuutp on sr>a< ml rears of any kind. 
Send us your blue prmta and inquiries. 

Write for Catalog No. 20 

CHICAGO GEAR WORKS 
440-50 North Oakley Ave., CHICAGO, 111. 



FOR PRECISION ACCURACY 

IN ALL TYPES OF OPERATIONS 


South Bend Lathes are designed and built to 


perform a wide variety of precision operations 
on metals, alloys, plastics, compositions, fibres, 
and other materials. Sturdy precision construc- 
tion, smooth transmission of power at all speeds 
and feeds, positive controls, and ease of opera- 
tion assure close-tolerance pre- 



cision and smooth finishes. 


WRITE FOR CATALOG — Illustrates in full 
color and describes South Bend En 
and Toolroom Lathes. Made in 9 ", 

13 ", 14- 1/2", and 16" swings. Turret 
Lathes with collet capacities to 1". Spec- 
ify size in which interested. 


gine 

lO" 


Lathe Builders Since 1906 


SOUTH BEND LATHE WORKS lift 


I 4btt E. Madison St.. South Bend 22, Indiana jig 
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Pre-sharpened bit takes deep cut 


a chip pressure channel which is de- 
scribed as ensuring true shearcuttmg 
Advantages are claimed to be an 
elimination of digging m and chattering, 
a designed-m chip action which tends 
to keep the cutting edge sharp, and 
unusual depths of cuts up to three 
times the nominal size of the tool bit 
used Further features are said to in- 
clude holding precision tolerances with 
finishing cuts frequently unnecessary, 
plus adaptability to cutting ferrous and 
non-ferrous alloys and plastics without 
changing the original grind 
It is emphasized by the manufacturer, 
Fearless Tool Company, that with the 
knife -like action of these tool bits, 
called Shearcutters, heavier cuts may 
be taken at higher speeds with reduced 
heat and machine wear. 

SHAVER HOLDER 

Supplies Cord from Reel, 

Attaches to Wall 

added convenience m electric 
shaving is a neat, electrically operated, 
plastics wall holder m which Schick 
electric shavers fit snugly A length of 
electric cord is reeled up inside the 
Shaverest, extending to convenient 
length for shaving After shaving, a 
touch of the button on the side of the 
unit automatically reels up the cord 
Thus is eliminated dangling loose cords 
or the need to wind up the cord and 
place it m the box. With the shaver 



Added convenience for shavers 


in the wall rest, there is no danger 
of its being damaged or misplaced. 

When the shaver is lifted from the 
rest, the current is automatically turned 
on. When the shaver is replaced, the 
current is shut off. Attachment of the 
Shaverest to the wall is solid, but it 
can be taken off easily. 



Just Published ^3*75 

Among the 
Subjects 
Discussed 

Narcotics and Stimulants 
Pharmaceutical Opiates 
Alcoholic Beverages 
Traffic Accidents 
Tea and Coffee 
Cola and Cocoa 
Marihuana and 
Tobacco Intoxication 
Pharmacology of Nicotine 
Opium and Morphine 
Coca Leaves and Cocaine 
Spruce and Cactus 
Narcotics 

Hashish and Kava-Kava 
Rare Addictions 


NARCOTICS 

and 

DRUG ADDICTION 


By Erich Hesse, M. D. 


An up-to-the-mmute survey of the immense quantities 
of narcotics and stimulants thrown on the world market 
through channels legal and illegal. 

Narcotics and stimulants are clearly analyzed and de- 
scribed, according to their psychic and physical effects. 

This book further endeavors to convey a pharmaco- 
logical and toxicological knowledge, as well as to outline 
the general medical significance of narcotics and stimu- 
lants. 

The drug add.ct is investigated in various case his- 
tories; experiments and tests on human beings as well 
as on animals are cited. 

The common components, the manner and method of 
preparation, are clearly defined, as well as the various 
stages of the multiple types of addiction, their effects 
and their cure. 

An appendix contains name and subject index, and 
an extensive bibliography. 


Limited Edition • Order Without Delay from Your Bookseller or Directly 

PHILOSOPHICAL LIBRARY, Publishers 

Dept. 96, 15 East 40th Street New York 16, N. Y. 


• When you write to advertisers The Editors will appreciate it if you 
will mention that you saw it m SCIENTIFIC AMERICAN 




“DUPLICATED WITHOUT 

If you desire to save time and die expense 
on production of metal stampings or other 
small parts, then the DI-ACRO System . 

of '"Metal Duplicating Without Dies” SHEARS 

merits your consideration. All duplicated work is accurate 
to .001". These precision machines are adaptable to an 
endless variety of work, and ideally suited for use, by girl 
operators. For short runs your parts are processed in a matter of 
hours instead of waiting weeks for dies. 

Send for catalog . . . “DIE-LESS DUPLICATING" 

, Pronounced "DIE-ACK-RO" 



onciL-imm mFo.co. 


347 Eighth Ave. S. 
Minneapolis 15, Minn 
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The Editors 


PROCEDURES IN EXPERIMENTAL pm SICS — 

Bv fohn Strong, Ph.D \ vitaith of uh< In 1 data of 
a practical kind foi the constiui lot, upcninaiKr, 
and skilltd tiaflsinan $7 10 

HIGH FREQUENCY INDUCTION HEATING — 
By Frank W. Curtis. Answeis many questions con- 
cerning indiu turn heating and its utility in nulustnal 
pint esses Ihoioughly piactic tl in scope $2,85 

TOOL MAKING — By C. M. Cole. Insti unions for 
making and using all kinds, from peisomil tools to 
aiboi presses, lathes, planers, et< , m dillei ent 
metals $3 60 

TECHNIQUE OF PLYWOOD — By Charles B. 
Norris. Technical lnloimation on all phases of ply 
wood manufacture and use, compiled for engineers, 
designers, and ustis ol plywood Important to many 
phases of peart time housing and manufar runng 
pioblems $2.50 

YOUR HAIR AND ITS CARE — By Osca, L. 
Levin 9 M D , and Ho war d T. Behrman , M.D. 
Socntifii farts about hair — how to save and beautify 
it, treat infections, and so on Real facts — not a 
“cuie foi baldness” scieed $2-10 

EXPERIMENTAL bPECTROSCOPY — By Ralph 
A. Sawyer. Coveis theory and t>pes of spectroscopes 
and apectiographs, mounting and use of gratings, 
determination ot wavelengths, inflat'd spectroscopy, 
bpectrochenucal analysis, and so on. Somewhat 
elementary but requires knowledge of physics and 
some phvsual optics $5.10 

ATOMIC ENERGY FOR MILITARY PURPOSES — 
A General Account of its Development Under the 
Auspices of the United States Government, 1910 1915 
The famous bmvthe teport, telling in relatively 
non technical language of the developments in 
nurlear physics that lead to the manuucture of the 
atomic bomb. Papei covet, $1 55; cloth $2.10 

PLASTICS — - By J. H. Dubois. Thud edition, 
again levised and enluigcd, with two foui toloi 
plates This is an lmpoitant hook on tin whole 
general subject of plasties, plus mm h hiond new 
matt nal on synthetu rubbei, mamifat tilling piottHsos, 
and plastics moldings. $1 10 

PLANNING TO BUILD — By Thomas U. Creigh- 
ton. Answers many of the quetitionH askul by 
juospeetive home builders Planning, design, and 
constiiKtum art fullv eovered $2.60 

EXPERIMENTAL ELECTRONICS — By Ralph 
//. Muller y R. L. Carman , and M. E. Bros s, 
A solid book of eminently praitual information on 
tlie charaetensties and non communication apphea 
tions of electron tubes The text destubes expen 
ments and presents results. Foi students, tadio 
engineers, communications exper ts, and the setions 
general readei $5.10 

THE MEANING OF RELATIVITY — By Albert 
Einstein Second edition with added ohapt* r de 
scribing advances since publication of first edition 
some 25 years ago Requires* knowledge of advam ed 
mathematics and physics, not a popular exposition 

$ 2.10 

A SMALL BUSINESS OF YOUR OWN — By 
HaroldS Kahm. Simplified, compat c, papei -coveied 
book that sets out to tell peisons with capital rang 
mg from $10 to $2000 how they can get started in the 
right direction $1.10 

A PRACTICAL COURSE IN HOROLOGY — By 
Harold C . Kelly. Definite, outright, practical in- 
structions on watch making, repairs, and adjustment 

$2.85 


Best Sellers 
In Science 


SLIDE RULE SIMPLIFIED — By C. O. Harris. 
How to use a slide rule, without any of the mystifica- 
tion that often sunounds tins, impoitant tool ot the en- 
gineer Excellent illustrations make everything clear. 
$3.60 including a slide rule, foi book alone, $2 60 

HOW TO SOLVE IT — By G. Polya. The text 
dials with the gimial method ol solving pioblems 
It will he ol \ilu< to Umbers but will also find 
wide us* bv those who have to solve piobltms te 
quinng siunUfic reasoning $2.60 

M\< HINERVS HANDBOOK — 12th Edition. 
“Bible ol thi mei hatin al mdustiy ” 1815 pages 

of lati st standard*, d ita and infoimation Kquitcd 
daily in shop and dialling room $6.10 

MVdfINE TOOL GUIDE By Tom 6. Plum - 

ridge, Roy Jf' Boyd , Jr., and fames McKinney , 
fr A lonvrnunt compilation of data on all types 
of machine tools, assembled m otgam/cd foim foi 
tool and mechanic al engiruus, millwnghts and tool 
iquipnant salesmen $7.70 

ATOMIC ARTILLERY AND THE ATOMIC 
BOMB — — By John Kellock Robertson. Standuid 
best sellei for yeais, dcscubing electrons, protons, 
positions, photons, cosmic rays and the manufac- 
ture of utifiiial ladioai tivity — now with a chapter 
added on the bomb and the difficulties of its pro 
duction $2.60 

PRINCIPLES OF Pin SICS, VOL. Ill — OPTICS 

— By Francis Weston Sears. One ol tin most 

modi rn woiks on physn ul optn s avail ihl* today 
At college level, it covets the subject with emphasis 
on physical principles rather than {mutual appli 
cations $4.10 

ELECTRONIC PHYSICS — By Met tor, Lein and 
Stonton. A simplified text fin those who desue to 
at ([urn a Hound basis foi following the advam* ol 
ipplnd cl«*t Horn* a. $3.85 

V LABORATORY MANUAL OF PLASTICS AND 
SYNTHETIC RESINS — By G. F. IPAleho. 
How to ptepaic many of the well known ictuim and 
plastiCH in the laboiatory Und< iHtandxng of tin* 
t<xt requires a know bulge of oigame chciuistiy 

$2 10 

FUNDAMENTALS OF OPTICAL ENGINEERING 

— By Donald 11. Jacobs. This n**w wmk staitft 
out at the veiy beginning, is mainly mm mathe 
nuticul, and is pxobably the best suited of all 
<xisting bookft us an introduction to opt u at design 
Author is a physicist at Buieau ol Standard^ $5.10 

WITH THE WATCHMAKER AT THE BENCH — 
By Donald DeCarle. Simple, practical, straight 
foi ward instructions on the repair of timepiei es, 
with direct implication!} to the manufa*tuie and 
repair of dedicate instruments of all kinds $3.10 

TRIGONOMETRY FOR HOME STUDY — By 
William L. Shaaf, PhJD . Extensive and d< tailed, 
giving explanations as the text progresses, together 
with numerous pimtitnl appli* atoms of tug, such as 
machine shop pioblems, suiveymg, navigation, and 
so on $1 10 

THE FUNDAMENTALS OF RADIO AND HOW 
THEY ARE APPLIED — By Henry Lionel Wil- 
liams. Good basis for undemanding radio <quip 
meat. Suggested tot genet al readers and beginning 
students. $1.10 



Conducted by K. M. CANAVAN 


(The Editor will appieoate it 
if you will mention Scientific 
American when wntmq for any 
of the publications listed below ) 

Silastic Facts No 1 Punched for ring 
binders, this tour-page pamphlet 
desenbes this silicone lubber which is 
useful over a tempeiature range of 
from minus 70 degrees to plus 500 de- 
grees, Fahrenheit Its characteristics 
are described m detail and reference is 
made to other Facts sheets contaimng 
moie specific information Dow Corning 
Corporation, Midland Michigan — 
Gratis 

Inspection Handbook for Manual Met- 
al-Arc Welding This 156-page book 
is based on the requirements and duties 
of a welding inspector and the methods 
used for testing welds The book also 
discusses weld defects and how they 
can be detected and coirected Ameri- 
can Welding Society, 33 West 39th 
Street, New York 18, New York — $1 50. 

Air-Draulic Cylinders In 16 pages 
this booklet outlines a pnnciple 
which combines the advantages of air 
and hydraulic cylinders These cyl- 
inders, ofFoied m five standard mount- 
ing types (each available m three types 
of feed control and with three types of 
piston rod end), are powered by com- 
piessed air and provide smooth, uni- 
form, hydraulic-type feed control m a 
self-contained oil circuit which does not 
lequire the use ol a hydraulic power 
unit. Logansport Machine Company , 
Inc., Logansport , Indiana Request cata- 
log 471 on your business letterhead. 

Plyophen Phenolic Resins for Bond- 
ing and Laminating. This 16-page 
illustrated booklet contains formulas 
and descriptions for all RCI Plyophens, 
technical data and manufacturing in- 
formation, and photographs of the new- 
est impregnating and laminating proc- 
esses. Reichhold Chemicals , Inc., 601 
Woodward Heiqhts Boulevard, Chicago 
<20, Michigan — Gratis 

Scientific Thought in the American 
Colleges 1638 — 1800, bv Theodore 
Hornberger, describes m 108 pages of 
detail the sketchy scientific courses 
taught, with their content, m our primi- 
tive times, and shows that the average 
college freshman before 1800 knew less 
mathematics than the average high- 
school freshman today University of 
Texas Press , Austin 12. Texas. — Paper 
covers , $1 00. 

Industrial Safety Charts are folded 
charts depicting work hazards and 
dangerous work practices. They cover 
the following* Safe Practices Around 
Engine Lathes (Series D) ; Safety 
Around Grinding Wheels (Series F); 
Safe Operation of Metal Shapers 
(Series G) ; Use Ladders Safely (Series 
H); Use Wrenches Safely (Series I); 


(The above prices are postpaid in the United States. Add, on foreign orders, 
25 f! for postage on each hook, except as noted.) 

(All prices subject to change without notice.) 


For Sale by: July, 1946 

SCIENTIFIC AMERICAN, 24 West 40th Street, New York 18, N. Y. 

I enclose f ....... . for which please forward at once the following hooks : 


Name .... ....... 

Address 

Write us for information on books on any subject. We can supply any book in print. 
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MAGIC ELECTRIC WELDER 

110 volt AC-rxs, welds, brazes, solders, cuts 
all metals, easy to use, full directions Com- 
plete with power unit, flame and metallic arc 
attachments, carbons, fluxes, rods, mask Used 
by the Navy For professional or hobbyist 
Only $19.95. 

MAGIC WELDER MFG. CO 

239 Canal St Dept PA-7 New Yoik City 


ASTRONOMICAL 

OBJECTIVES 

AND 

MIRRORS 

Send for free list 

MAYFLOGR PRODUCTS GORP, 

katonah, n y 


Make Your Own 


TELESCOPE 

Jf^XTENSIVE, practical instructions 
for making excellent telescopes 
capable of serious astronomical 
work, including the glass mirrors 
and at a cost of less than $25 foi 
materials, are presented in 

AMATEUR TELESCOPE 
MAKING 

(500 pages, 316 illustrations) 

$4 00 postpaid, domestic; foreign $4.35 
^FTER you have made youi tele- 
scope, there will be other optical 
apparatus that you will want to 
make. Then the book you will 
need is 


AMATEUR TELESCOPE 
MAKING — ADVANCED 

(650 pages, 361 illustrations) 

$5.00 postpaid, domestic; foreign $5.35. 
Ask for detailed information on 
these two practical books on an im- 
portant scientific hobby. A postal 
card will do. 

SCIENTIFIC AMERICAN 

24 West 40th Street, N. Y. 18, N. Y. 


Use Arc Welding Equipment Safely 
(Series J) ; Safe Practices in The Use 
and Maintenance of Low Voltage Elec- 
trical Equipment (Series K), Use 
Screwdrivers Correctly (Series L) ; 
Safe Operation of Punch Presses (Se- 
ries N). Superintendent of Documents, 
Government Punting Office , Washing- 
ton 25, D. C — Five cents per chart 

Electronics for Education. This eight- 
page booklet discusses the ways m 
which electronics can be used in edu- 
cation Also included is a complete 
bibliography of publications available 
to educators. Request booklet EBR-28 
General Electric Company, Electronics 
Department , Publicity Section, Thomp- 
son Road Plant, Syiacuse , New York 
— Gratis. 

Practical Prospecting, by Barry Storm, 
is a 32-page pocket manual of elec- 
tronic prospecting for the modern coun- 
terpart of the old “sour-dough,” using 
the Fisher Metallscope. Southwest Pub- 
lishing Company, Tortilla Flat, Ari- 
zona — $1 00. 

Instruments for Measuring Low Re- 
sistance is a four-page folder which 
outlines the following Megger instru- 
ments for measuring low resistance 
Bridge-Meg resistance tester, a combi- 
nation Wheatstone bridge and Megger 
insulation tester, Ducter low resistance 
ohmmeter, which operates by pointer 
deflection down to 000001 ohm, and 
the midget Megger circuit-testing ohm- 
meter, which reads from a fraction of 
an ohm up to 20,000 ohms. Request 
bulletin 1805 James G. Biddle Com- 
pany, 1211-13 Arch Street , Philadelphia 
7, Pennsylvania — Gratis . 

Why A Rivet Went Nuts This enter- 
taining 10-page booklet is based on 
the development of the Rivnut. Given 
this name because it can serve both as 
a rivet and nut plate, it was originally 
made only in aluminum for the aero- 
nautical industry. Now it is furnished 
m brass, steel, and stainless steel, and 
in various styles The B. F Goodrich 
Company, Public Relations Depart- 
ment, Akron, Ohio — Gratis 

The G-R Twin G-Fin Section, a 16- 
page bulletin, is based on the char- 
acteristics of the Twin G-Fm section 
as a universal heat exchanger and its 
many applications in cooling, heating, 
condensing, and heat-exchange service 
Installation views are shown and field 
reports of service are given. Request 
bulletin 1614. The Gnscom-Russell 
Company, 285 Madison Avenue, New 
York 17, New York — Gratis 

Television Talk is a 64-page, cartoon- 
illustrated booklet designed as a 
ready reference for television broad- 
casters Compiled from the workaday 
language of television engineers and 
production units, it contains about 250 
commonly-used television terms and 
their definitions. New terms and their 
definitions will be included in suc- 
ceeding editions. NBC Television , SO 
Rockefeller Plaza, New York 20, New 
York. — Request this booklet on your 
business letterhead . 


"A SIX BOOM HOUSE. 
$2800.00 Complete, 
Beady for Ton 
to Move In" 

by George W. Pearce 

The author, a mechanical engineer, re 
views the history of housing and shows how 
building costs have risen m the last 150 
years until few families can buy a house 
adequate for their needs 

He then describes how, by the use of 
various money-saving building methods, a 
large, modem, 6-room, thoroughly insu- 
lated, fire resistant, 2-bath bungalow with 
garage can be had most anywhere m the 
United States for #2800 00 

Included with the book are 10 folded 
drawings 12" wide \ 18" long These 
drawings hy Mr Pearce show ail the details 
of construction for this house — the wir- 
ing, the plumbing, the automatic oil heat- 
ing system and the fluorescent lighting. 
The book is devoted to showing how similar 
savings can be made on any house of any 
style, size or floor plan 

A very readable and interesting book 
Every prospective home owner should have 
a copy. 138 6" by 9" pages, 26 illustra- 
tions, leatherette bound, 10 large drawings 
Send #2.00 to TECHNICAL PRESS, 
Box 61, Swampscott, Mass and your copy 
will be rushed to you postpaid Distributed 
solely by Technical Press — Not sold in 
book stores 



WITH VEEBE R-R0OT CflgMTINS DEVICES 


VEEDER-ROOT INC. J I 


CHANITE SELF-WELDING FLUX 
REPAIRS all ELECTRIC HEATING ELEMENTS 
So simple anyone can make repairs in your 
broken or burnt-out electrical appliances — 
irons, toasters, stoves 8C etc Guaranteed 
nothing like it. From our mines to your 
appliances. #1.00 per package. #7.50 per 
doz. Stick form 250. #2.00 per doz 
CHANITE SALES COMPANY 
914 South Main Fort Worth 4, Texas 


INVENTORS 


NOW IS THE TIME TO 
PATENT YOUR INVENTION 

Manufactuiers everywhere 
m striving to keep ahead 
of competition are buying 
up patent rights so that 
they will ha\e new items 
to make and sell Hence, 
the wise thing for you to 
do is also to act at once 
Protect your invention — 
and youiself — by apply- 
ing foi a patent now 

GET FREE “PATENT GUIDE” 

Our free 48-page “Patent Guide" tells 
what details are necessaiy to apply , 
for a patent , and countless other facts 
you will want to know' Mail coupon 
for Free “Patent Guide" and “Record 
of Invention" form today 


CLARENCE A. OBRIEN 
E. HARVEY B. JACOBSON 


Registered Patent Attorney* I 

65 -G Adams Bldg., Washington 4, D. C* § 
Please send your 48 -page “Patent Guide ** 4 I 
and your “Record of Invention** form 8 
FREE. This request does not obligate me, | 

Name . « 

Address . * 

City... . 



State J 

» msm mmm wtwm 
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SAV I 50% 

ON TECHNICAL BOOKS 


Quantities Limited 
Order Now 


Original 

Title Author Price NOW 


Scattering of Light and the Raman Effect 
Bhagavantam $4 75 $2 50 

Book of Garden Improvements 

Brett 2 50 

1.75 

Chromosomes 

White 

1 50 

1 00 

Chemical Species 

Timmermans 

4 00 

2 00 

Private Generating Plant 
Proton 

2 50 

1 75 

Substitutes 

H. Bennett 

4 00 

2 50 

Tin Solders 

Nightingale 8C 
Hudson 

2 75 

1.50 

Manual of Endocrine Therapy 
Cinbcrg 

3 25 

2 00 

Tropical Fruits 

Sukh Dval 

2 75 

1 75 

Welding 8C Metal Cutting 
Molloy 

2.50 

1.75 

Firepumps 8C Hydraulics 

Potts 8C Hama 

2 50 

1.25 

Handbook of Mica 

Chowdhury 

6 00 

3.00 

Stromberg Injection Carburetor 

Fisher . . 2 50 

1 75 

Glue and Gelatin 

Smith 

3 75 

2.50 

Fruit Pectins 

Hinton 

1 75 

1.00 


Methods 8C Analysis of Coal 8C Coke 

1 50 1 00 


Aviation Instrument Manual 

5 00 3 00 

Modern Oil Engine Practice 

E. Molloy 5 00 3.00 

Aircrew’s Book of Practical Mathematics 

Robinson 8C 


Allan 

1 50 

1.00 

Heat Treatment of Metals 
Winning 

1 50 

1 00 

Insect Pests 

Harvey 

4.25 

2,50 

Adhesives 

Braude 

3 00 

2.00 

Cellulose Chemistry 

Phinguian 

2.25 

1 75 

Drug 8C Specialty Formulas 
Belanger 

6.00 

4.00 

Engineers Manual 

Camm 

2.50 

1.75 


(To above prices add 10 cents domestic postage 
for each book. For foreign postage add 35 cents 
for each book.) 


(All prices subject to change without notice.) 
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Our B ook Corner 

THE BOOK DEPARTMENT of Scientific American fs Conducted Wiffo the co- 
operation of the Editors, to make available for you a comprehensive book 
service Each month the Editors select and review in these columns new books 
in a wide range of scientific and technical fields In addition, they are ready 
at all times to advise you regarding the best available books on any subject 
You are invited to use this service freely Tell our Book Department what 
kind of books you want, and you will be furnished with the names of available 
books, including prices. When inquiring about books, please be specific, 
remember that we can be of the greatest help only when you tell us just what 
you are looking for. Books listed in these columns may be ordered from our 
Book Department Add 25 cents per book for mailing outside U S. All re- 
mittances are to be made in U. S. funds Prices given are subject to change 
without notice. 

TO MAKE CERTAIN that books ordered by or for men in the Army, located in 
the United States, or men in the Navy, Marines, or Coast Guard, located any- 
where, will be delivered, insurance fees should be sent with orders, as follows; 
To $5 in value, 30 additional, from $5 to $25, 100, from $25 to $50, 150. 


THE ENGINEER IN SOCIETY 

By John Mills 

W ritten out of 45 years of observa- 
tion of engineers and scientists in 
action, and mellowed to a correspond- 
ing extent, this is a compact and intel- 
lectually stimulating book. Valiantly it 
attempts to place careers in science and 
engmeemig m a proper perspective so 
that the reader can evaluate argu- 
ments, pro and con, on the subject of 
the participation of these groups m our 
political and economic society. In es- 
sence, the text is a many-pronged plea: 

It argues for the betterment of the 
financial lot of scientists and engineers; 
for these groups to organize for their 
own advancement; for broader recogni- 
tion of technology as the basis of all 
human endeavor; and for a clearer 
understanding of the scientific method 
m thought and action. This book is de- 
cidedly recommended reading for those 
striving to select a career; those already 
engaged m technological pursuits; and 
particularly for those who do not fully 
comprehend the present and potential 
place of scientists and engineers in 
society. It expands fully on the item 
“Science Versus Politics” appearing on 
page 4 of this issue of Scientific Ameri- 
can. (196 pages, 6 by 8 V 2 inches, un- 
illustrated.) — $2.60 postpaid . — A P P. 

AUTOMATIC WEAPONS OF 
THE WORLD 

By M. M. Johnson , Jr. 
and Charles T. Haven 

C ompletely revised and up-to-date to 
encompass the multitude of auto- 
matic weapons used by all nations m 
World War II, as well as automatic 
weapons used since the original crude 
inventions that presaged this type of 
armament, this book might be termed 
an encyclopedia. History, development, 
working mechanisms, and theories of 
operation are comprehensively covered. 
Strategic problems involving automatic 
arms and the reasons underlying the 
development of the many types are 
carefully analyzed and presented in 
an interesting and readable manner. 
Probably the most outstanding feature 


of this book is its thoroughness; both 
sides of the many arguments surround- 
ing these arms are presented in a dis- 
passionate fashion. Recommended for 
general readers, collectors, hobbyists, 
ordnance personnel, police, or others 
whose interests or vocations indicate a 
need for a complete knowledge of auto- 
matic firearms. A great deal of ballastic 
data and recommendations for trouble- 
shooting malfunctioning weapons are 
also included m this omnibus of arma- 
ment. (644 pages, 6 3 /2 by 9 V 2 inches,, 
elaborately illustrated with half-tones,, 
diagrams, tuck-in drawings, and Ime- 
cuts ) — $7.75 postpaid.-—# F.L . 

DOCTORS, DRUGS AND STEEL 

By Edward Podolsky 

W ar has emphasized the swift ad- 
vances of medical and surgical 
techniques and, with compelling force, 
has brought many developments to 
fruition that might have remained 
years longer in the laboratory and 
clime under less urgent necessity. All 
of these now assume vital roles in 
the peace-time battle to conquer dis- 
ease and to prolong life. Dr. Podolsky 
writes entertainingly yet with author- 
ity about these signal victones of the 
healing art. The whole is a series of 
fascinating essays on that most fas- 
cinating of all subjects — our own 
health. One’s curiosity is whetted by 
the word “steel” m the title; it refers 
to steel instruments used by today’s 
surgeons. (384 pages, 6 by 9% inches, 
illustrated.) — $3 85 postpaid — D H.K. 

MEN, MIRRORS AND STARS 

By G. Edward Pendray 

N ow widely known in astronomical 
circles, this popular book reappears 
in a third edition. New material has 
been worked into several of its chap- 
ters, a chapter on the Schmidt camera 
and coronagraph has been substituted 
for the one on amateur telescope 
makers, and the extensive listmgs of 
instruments and personnel at the big 
observatories has been revised. Other- 
wise it treats in readable language of 
telescope evolution and famous Ameri- 
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TELESCOPE OBJECTIVE BLANKS 
READY FOR IMMEDIATE DELIVERY 

CROWN INDEX 1 5170 V-64 5 
FLINT INDEX 1 6170 V-36 6 
Guaranteed Precision Annealed 
Optical Glass 

2V4 " DIAMETER PER PAIR . $5 00 
23/ 4 ” DIAMETER PER PAIR , . 7,00 

31 / 4 " DIAMETER PER PAIR 8 00 

33 / 4 ” DIAMETER PER PAIR . 11.00 

41 / 4 " DIAMETER PER PAIR .. . 17 50 
43 / 4 ” DIAMETER PER PAIR ... 25 00 

MAYFLQOR PRODUCTS OQRP, 

KATONAH, N Y. 


1 

s 
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OPTICAL SPECIALTIES 

Spectroscopes, Optical parts — 
instruments. 

Aluminizing of mirrors 
CATALOG ON REQUEST 
Laboratory Specialties, Inc. 

144 South Wabash Street 
WABASH, INDIANA 


ASTRONOMICAL 

TELESCOPES 

& SUPPLIES 

Telescopes Kits Drives 

Mounts Eye Pieces Tripods 

Castings Finders Figuring 

Tubes Achromats Panchromzing 

MIRRORS MADE TO ORDER 
Telescopes 8C Observatories Overhauled 

★★★ Quality our motto ★★★ 

PROFESSIONAL SERVICE AVAILABLE 
Write for Catalogue and Price List 

ASTRO TELESCOPE COMPANY 

P O Box 1365 - Glendale 5, Calif 
George Carrol! ~ 724 E Elk, Glendale 5. 


THE HENRY SYSTEM 
Of Finger Print 
Classification 
and 

Identification 

is now in use by most 
of the Police Departments in the 
United States. It is also the system 
which applicants for many Civil 
Service positions must master before 
they can successfully fill all require- 
ments. 

The only book based on the Henry 
System is Frederick Kuhne’s 

“THE FINGER PRINT 
INSTRUCTOR” 

In this 182-page book, written by a 
noted finger print expert who was 
for many years in the Bureau of 
Criminal Investigation, New York 
Police Department, will he found 
complete instructions on every phase 
of the work from taking the prints 
to final identification. Numerous 
photographs and reproductions of 
prints make all details clear. 

Used by many governmental and 
industrial personnel departments 
and by the F.B.I. 

$4.25 postpaid 

Order from SCIENTIFIC AMERICAN 
24 West 40th Street, New York 18, N. Y. 


can telescope makers, of telescope uses 
and accessory instruments, of the 200- 
mch and other telescopes of the future, 
and of many aspects of this whole field 
which have earned for this book a 
solid, sustained reputation. (335 pages, 
5V2 by T inches, 31 illustrations.) — $3 10 
postpaid — A G I. 

AIRCRAFT PRODUCTION 
DESIGN 

By James E, Thompson 

Q uantity production of airplanes re- 
quires special information beyond 
aerodynamics and strength character- 
istics; here precisely such information 
is provided in clear and professional 
manner, for designers, draftsmen, and 
constructors in the aviation industry 
Some of the chapter headings are 
Designing for Production, Materials for 
Airplane Construction, Turning — Bor- 
ing — Grinding; Sand and Permanent 
Mold Castings; Resistance Welding, 
Brazing, and Soldering; Forming Sheet 
Metal Marts; Standard Parts. (237 
pages, many photographs and line 
drawings.) — $5 10 postpaid. — A K. 

THE ELECTRON MICROSCOPE 

By E. F. Burton and W. H. Kohl 

S econd edition of a text book which 
has made a place for itself in the 
literature of the science of probing the 
infinitely small The text covers 
fundamental principles and applica- 
tions m a thorough-going but rela- 
tively simple manner The illustrations 
are outstanding, particularly those 
taken by means of the electron micro- 
scope (325 pages, 6 by 9 inches, 125 
drawings plus a large number of pho- 
tographic reproductions ) — $4 10 post- 
paid. — A P P 

MANUAL FOR WATER 
PLANT OPERATORS 
By A. A. Hirsch 

C overage ground water; wells; sur- 
face water; treatment and storage; 
aeration, coagulation and sedimenta- 
tion; filtration; disinfection; iron re- 
moval; softening, corrosion control, 
taste and odor removal; pumping; re- 
servoirs; piping; hydraulic measure- 
ment devices; plant arithmetic; chemi- 
cal tests, water bacteriology; emer- 
gency operation; records; literature, 
water plant data Written for readers 
of average intelligence (386 pages, 
S 1 ^ by SV 2 inches, 48 illustrations.) — 
$6 60 postpaid. — A.G.I. 

FLAVOR 

By £. C. Crocker 

A n excellent reference book on the 
various aspects of flavor. Well or- 
ganized, the book starts with an ex- 
planation of the elements of the per- 
ceptions involved in sensing flavor. 
The chemistry of flavoring agents and 
condiments and the physical means for 
stimulating or repressing the respec- 
tive sensory factors to attain a desired 
flavor objective follows and leads into 
the subsequent discussion of prevention 
of undesirable or off -flavors. Intended 


ASTRONOMICAL 
OBJECTIVES, OCULARS 
PRISMS, FLATS 

Instruments Designed 
to Your Specifications 

☆ 

Write for 
Descriptions and 
Price List 

☆ 

BRAND1H SCIENTIFIC 
DEVELOPMENT 

A New York Corporation 
P. 0 Box 85 Mafyerne, New York 



Take prompt steps to protect your in- 
vention Delays are dangerous Get new 
FREE book, “Protect, Finance and Sell 
Your Invention,” and “Invention Record” 
form Preliminary information free Rea- 
sonable fees Conscientious counsel. Easy 
payment plan Learn how to protect and 
sell your invention Write us today. 

McMORROW, BERMAN & DAVIDSON 

Registered Patent Attorneys 
175-H Atlantic Building, Washington 4, D C 


LENSES & PRISMS 

500,000 OF THEM!! 

Buy them for a fraction of their original cost. 
U S ARMY and NAVY surplus lenses and prisms. 

RigJbt Angle Prism 23 m/m sq face ea. #1 25 

Periscope eye piece set 1" Dia. ei 1 50 

Achromatic Binocular Objective, 53 m/m 
Dia. 174 m/m F L. coated and cemented 
Perfect ea. 3.75 

5 Power Tank Telescope (M71) Brand 
New. Coated Optics, Completely As- 
sembled, Value $345 00 Perfect ea. 29*50 
Wide Angle Eyepiece — All coated optics, 
mounted in a focusing cell, 2" clear 
aperature, 1 V% n F L-, achromatic lenses 
Value $125.00 Perfect ea. 9 50 

9 perfect lenses to make 5X tank Artillery 

Scope. Value $140 00 10.00 

Metal Parts to make a complete 5X Tank 

Artillery Scope Diagram included 7 50 

5 LBS. OPTICAL GLASS Lens 8C Prism 
blanks Index and dispersion marked on 
each piece 4.75 

Send 3 cent stamp tor ItsL 

A. JAEGERS 

BOX 84A SO. OZONE PARK 20, N. Y. 
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11 STOCK AGAIN! 

Achromatic Kellner Eyepiece M-l 

With high eye- * ~ 
point, completely; 
asbemWed Heady 
to use m Tele- 
scopes, binocu- 
lars, micro- 
scopes, finders, 
spotting 'scopes 
or wherever a 
very super ior 
wide field ocular , 

of fine definition and great light gathering qualities 
is required Both eye and field lenses are achromatic 
and fluoride coated EFL Q’785" (12 5X). 0 D. 
%" $5 00 

With crosshair $6 00 

Bushing to fit 1%" tube — $3 00 extra 
Bushing to fit your tube — $4 00 extra 

3-LENS ACHROMATIC EYEPIECE 





Six lenses! Finest eyepiece ever made anywhere. Our 
greatest buy to date Made of three separate 
achromatic elements (Illustrated). AH outside sur- 

faces fluoride coated In focusing mount 1 13/16" 
(43mm ) clear aperture, flat field to edges. Focal 
length 1%" (32mm ) (8X) 00° angle Outside 

diameter of mount 2 (54mm ) 

Each $15 00 plus postage Quantity definitely limited 
Order at once. Lenses only fin above, $9 00 per sot 

TELESCOPE 
OBJECTIVE 

1%" dear aperture. Focal 

length 7 Ms" Mounted beauti- 

fully in metal Flumlde coated. 
Superb for telescope or finder 
$4,00 each Limited quantity 1 

Diagonal For Reflecting Telescope 

ftrism in spider mount ■ 
to fit S-6-7-8" tube. 

Light flint glass Prism, 
fluoride coated, 1 Vt " x 
1%" face In metal 
mount Connecting awns 
present thin edges to 
path of light. Easily 
adjusted to slight differences of tube diameter for 
prism centering by screws and lock washers Com- 
plete — $7.00 plus postage Specify your tube size. 

PANORAMIC TELESCOPE, M-1 


3-power, field 12° 12' 
(illustrated). All 
gov't. - Inspected and 
accepted merchandise. 
Not second hand but 
brand new. They're 
array surplus. 



$20.00 K® 

Less than 300 avail- 
able! Order now — 
while price is low. 



OCULAR RETICLE 



micrometer disc for eyepiece 
Suitable for microscopes, tele- 
scopes, etc Oi ass-hair and net 
ruling — $1.00, 


Include Postage — Remit with Order 
Catalog of Lenses, Prisms, etc. Send 10c 

HARRY ROSS 

MICROSCOPES 

Scientific and Laboratory Apparatus 
70 West Broadway, N. Y. 7, N. Y. 


for food technologists, the book is both 
practical and theoretical. The general 
reader will find it interesting, and while 
not directed towards the recipe field, 
those to whom cooking is a science as 
well as an art will find it worthy of 
study. (172 pages, SYz by 8V2 inches, 
33 half-tones, numerous charts, refer- 
ence tables ) — $2.60 postpaid — E F L, 

NEW CAREERS IN INDUSTRY 

By John M. Amiss 
and Esther Sherman 

I ndustry, because of its growing com- 
plexity, creates new jobs of kinds 
which were entirely unknown only a 
couple of decades ago The tendency 
toward greater and greater subdivision 
of labor, and its consequent continually 
increasing specialization, became espe- 
cially pronounced within the past 
decade. Now, the new opportunities are 
being eagerly sought. The authors as- 
say mechanical industry for its possi- 
bilities of careers for youth today and 
come up with a tidy list of potentiali- 
ties, all worth investigating. One might 
characterize the book as a guide to 
new vocations, just now much needed. 
(227 pages, SVz by 8 inches, illustrated ) 
— $2.60 postpaid — D H K. 

LUMINOUS TUBE LIGHTING 
By H. A. Miller 

U nderlying principles of luminous 
tubes for lighting purposes— as dis- 
tinguished from incandescent bulbs — 
are briefly but clearly outlined here for 
electrical engineers, contractors, physi- 
cists and research workers, and stu- 
dents who wish to acquire an up-to- 
date knowledge of the subject. Mate- 
rials for the construction of lamps 
are thoroughly discussed, as is also 
manufacturing equipment. (143 pages, 
6 by 9 inches, 78 illustrations, well in- 
dexed ) — $3.60 postpaid. — A.P.P. 

PLANNING YOUR HOME FOR 
BETTER LIVING 
By Clarence W. Dunham 
and Milton D. Thalberg 

C ombining a considerable portion of 
the best of the ideas, innovations, 
developments, and general home build- 
ing lore that has lain fallow over the 
past few years, this book is interest- 
ing and instructive reading for all with 
a personal or business interest in resi- 
dential construction. Fundamental to 
the book is the “planning with a rea- 
son” theme. Starting with a common- 
sense presentation of the pleasures — 
and problems and responsibilities — of 
home ownership, the book follows 
along the steps of land choice, pur- 
chase, formulating a general home 
plan, and so on. The balance of the 
text treats the specialized considerations 
of each room, heating, electrical, and 
decorating schemes, and exterior land- 
scaping. Legal matters and financing are 
given attention, as is the matter of 
supervising the actual construction of 
the building. (278 pages, 7% by 10 
inches, thoroughly illustrated with 
many diagrams, floor plans, and photo- 
graphs.)— $4.10 postpaid. — E.F.L. 


EQUATORIAL MOUNTINGS 
prices on request 

RAMSDEN EYEPIECES 
y 4 " - VSt" - 1" E.F.L. 1!4" cha each #5.10 

COMBINATION EYEPIECE AND 
PRISM HOLDER 
Plain sliding adjustment #8 00 
with rack and pinion #18.00 
plus postage 

MIRROR CELLS WITH RING FOR TUBE 
(Aluminum) plus postage 
6" #14.00; 8" #22.00 


C. C. YOUNG 

25 Richard Road East Hartford 8, Conn. 




_ UNINTERRUPTED 

Longtime (up to 12 hours) Conference 
I & Telephone Recordings on Safety Film 
Models for Dictation "TALKIES” 

MILES REPRODUCER CcLinc 8U 8ROADWAY.N Y.3 


ECONOMICAL 
PERMANENT 
INSTANTANEOUS | 
PLAY-BACK 


Combination Oil, Fuel Pressure Gage & Dis- 
tance Thermometer $9 75, Suction Gag© $2 50, 
Electric Relays $3.50, Automatic Pilot Follow* 
Up Controls $2 95, Liquid Rubber 3 cans $1 00, 
Pitch Bank Indicators $3 95, Aircraft Altimeter 
8000 meters $2 95, Aircraft Spark Plugs 18 
m/m $1 00, everything new, guaranteed, 90% 
off cost. 

AIR TRANSPORT EQUIPMENT, Inc. 

2 Old Country Road Mined®, N. Y 



Tills is 
Perhaps 
the WORLD’S 
SMALLEST 
MOTOR 


1" x V/u* x 2" made for 27 Volts DC 
runs on 4 Flashlight batteries 
REVERSIBLE 
DRIVE it as a geneiator! 



BLAN 64-M Dey Street, New York 7, N, Y 


RAH lH he? CONSULTATION 

W ENGINEERING DESIGN 

ELECTRONICS 

Model Development Technical Writing 

R. E m LOVEJOY 

712 Yuma St , S. E , Washington 20, D. C. 


J Send fot FREE LITERATURE on 

^ HATENTS < 

■pF AND TRADE MARKS 

■ C.A.SNOW6CO. 

Reg. Patent Attorneys Since 1 87 5 

1 430 Snow Bldg. Washington t, D. 0.1 


THE BINARY SLIDE RULE 

equals a 20 inch 
Straight Slide Rule in 
precision Has C, Cl, 
A, K, Log, LL1, LL2, 
LL3, LL4, Binary. Add 
and Subtract Scales 
Gives Trig Functions 
from 0 to 90 degrees 
and reads to 1 Minute. 
The Engine - divided 
Scales are on white 
enameled metal. Per- 
manently accurate. Dia. 
8 l A" Large figures and 
graduations eliminate 
eyestrain Exceptional value and utility. Price, 
with Case and Instructions, $5 80 Circulars free 
Your money bach if you are not entirely satisfied. 

Gilson Slide Rule Co., Stuart) Fla. 

Slide Rule Makers since 1915 
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Telescoptics 

A Monthly Department for the Amateur Telescope Maker 


Conducted by ALBERT G. INGALLS 

Editor of the Scientific American books "Amateur Telescope Making" 
and "Amateur Telescope Making— Advanced" 


C yril G. Waxes, Edmonton, Alberta, 
Canada, before his recent lamented 
death, wrote the description which 
follows* 

“In ‘AT.M,’ page 275, F. J. Sellers 
describes a simple drive for small tele- 
scopes, which is based upon the prin- 
ciple of a weight to perform the work, 
and a clock to control the speed Sev- 
eral years ago H Boyd Brydon, of 
Victoria, B.C , a member of the Royal 
Astronomical Society of Canada, great- 
ly developed Sellers’ drive, improved 
it to the point where it has become 
an ideal drive for the amateur of lim- 
ited means and average mechanical 
talents, and described it in Volume 37 
of the Society’s Journal . 

“The Brydon drive (Figure 1) in- 
volves the use of two worms engaging 
with a single worm gear, a principle 
which is believed to be completely 
new, despite Solomon’s dictum to the 
contrary. In the drawing the drive has 
been cut down to the barest essentials, 
omitting such features as idlers, hand 
control and so on, which may be de- 
vised by the builder to suit his own 
tastes. The drawing shows the view 
straight down the polar axis, to which 
is secured the large wheel W. A length 
of braided brass (or steel) picture 
wire is secured at P to the roller 
R, around which it is wrapped five 
times, thence passing twice around W, 
again five times around JR, but in the 
reverse direction, finally passing under 
the pulley to which is suspended the 
weight 

li R is free to turn on its shaft, except 
for the friction of the spring-operated 
clutch With the clutch out of engage- 
ment, the weight would turn the tele- 
scope from east to west. On the roller 
shaft is the worm Al, engaging with 
the worm gear G, which may be of any 
convenient size. Disregarding for the 
moment the second worm, A2, it will 
be seen that the weight will turn the 
roller R, which m turn will drive the 
worm Al and the gear G. However, 
the second worm A2 locks the Gear G 
and prevents any of the parts from 
moving under the influence of the 
weight. Nevertheless, the telescope 
may be moved freely in right ascension 
by hand, since the clutch will slip and 
the roller turn without affecting the 
worms or the worm gear. 

“The shaft to which A2 is secured 
is attached in turn to the winding key 
of an ordinary alarm clock. In most 
such clocks the key makes one turn in 
six hours. Therefore, if the roller R 
is made exactly one fourth the diam- 
eter of the wheel W, the telescope will 
move at the rate of, one revolution in 
24 hours. The clock is, of course, ad- 


justed to keep speeded sidereal time 
“Important features of the Brydon 
drive are the fact that the clock does 
no work whatever and that the smooth- 
ness of motion is independent of the ac- 
curacy or fit of the gears, since the 
weight automatically takes up all lost 
motion In the original design, connec- 
tion between the worm A2 and the 
clock is by means of a simple jaw 
clutch fitting over the key, but we ven- 
ture to suggest that A2 be secured to 
its shaft by a lock nut. The right-hand 
end of the shaft may then be perma- 
nently attached to the clock by thread- 
ing or, better still, by means of a simple 
universal joint. The clock may be 
wound at any time by loosening the 
lock nut and turning the shaft by a 
suitable key. 

“As stated, the drawing is dia- 
gramatic In the complete drive the 
cords cross below W, pass over idlers 
and thence to the roller, which is only 
a few inches wide instead of extend- 
ing right across the diameter of W ” 

When replying to a question put to 
him by this department, Brydon com- 
mented as follows on his drive “You 
might suggest the desirability of fitting 
a pawl to prevent the wheel between 
the two worms from turning backward, 
or trying to, and thereby putting an 
enormous end thrust on the worm at- 
tached to the clock This happened m 
one instance I think the trouble was 



too great friction in the friction plates. 
It can happen when the telescope is 
turned back toward the east, and a 
pawl is a safety factor.” 

L eo J. Scanlon of Valley View Ob- 
servatory, 106 Van Buren Ave., 
"Pittsburgh 14, Pa„ writes: “I’ve re- 
cently had occasion to make some 
four-bar spiders and have devised an 
adjustment feature for secondary mir- 


ror supports which I’ve never seen be- 
fore. It works fine and has provision 
for centering the diagonal in the tube 
and a tilting arrangement that’s sim- 
plicity itself. For the parts I went to 
the bathroom” 

The sketch, Figure 2, is almost self- 
explanatory. The four fins of the 
diagonal support are attached to a 
piece of %" brass pipe 2" long. Within 
t his is a length of 14" thread rod (from 
closet tank float ball). It is held by 
two brass dome nuts (used to hold 
closet bowl down to floor) tightened 
against two 1" iron washers. These are 



Figure 2: The bathroom secondary 


not attached to the brass pipe but held 
there by tension and friction alone. 

The dotted line indicates extreme 
adjustment possible. Shifting the wash- 
ers laterally permits tilting the diagonal 
(if the shifts are opposite) or centering 
it in the tube. The nuts afford a longi- 
tudinal adjustment m the tube, and the 
diagonal may be rotated. 

S ilvered mirrors are believed to be 
largely extinct — but how largely? 
There is an Old Guard who stick to 
straight razors, stiff collars, shirt tails 
worn inside, and silver coatings, and 
continue to swear by them all. In 
“A.T.M.,” page 102, Ellison tells how 
silvered mirrors may be protected 
from tarnishing, by means of a loose 
pad of blotting paper. F. J. Hargreaves 
of England has an even better method. 
He cuts out a disk of %" corkboard, 
dishes it to the mirror’s curvature, 
shellacs it and allows the shellac to 
dry Then he cuts out an equal circle 
of wash leather (chamois skin), lays 
it on this disk, temporarily lays a piece 
of clean paper over it, and through 
this he presses it on the shellac with a 
hot iron. 

He finds that, unless the chamois is 
everywhere in firm contact with the 
silver, the latter will tarnish, also that 
this contact does no harm to the silver. 

As a check test, he removed a central 
circle from the chamois, choosing the 
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COMPLETE HIGH GRADE KITS 
OUR SPECIALTY 

Each kit has two glass discs 
(correct thickness) tempered 
pitch, S assorted abrasives 
including rouge (fewer may 
not give perfect optical sur- 
face ) , instructions, FREE 
ALUMINIZED DXAGO- 



m 

Kit 

j NAL, etc. 

$3 50 

Py rex, $4 50 
Pyrex, 6 00 

Kit 

4 50 

Kit 

7.50 

Pyrex, 10 00 

Kit 

12 50 

Pyrex, 17 50 

Kit 

18.00 

Pyrex, 25.00 

11/16“ $2.50, 1 Vi” 

$3.75, 2" $7.50 


Pyrex speculums made to order Your mirror 
tested free. We do polishing and parabolizing 

ALUMINIZING 

A harder and brighter aluminum coating that is 
uniform and produces a lasting and superior re- 
flecting surface. Guaranteed not to peel or blister 

6" $2 SO 

8" ... . S3 50 

10 " $5 00 

Mirrors for Cameras, Range Finders 
and other optical instruments. 

Write for FREE PRICE LIST 

THE PRECISION OPTICAL CO* 

1001 East 163rd Street, N. Y, 59, N. Y, 


REFLECTING TELESCOPE KITS 
OUR SPECIALTY 

PARABOLIC PYREX MIRRORS Made to Order, 
correctly figured, polished, and parabolized. Precise 
workmanship guaranteed Prices on request. 

WE DO POLISHING, PARABOLIZING AND 
ALUMINIZING 

Send for FREE ILLUSTRATED CATALOGUE 

M. CHALFIN OPTICAL COMPANY 
G. P. O. Box 207, New York, N. Y. 


ALUMINIZING 

SURFACE HARDENED COATINGS 



Get The Best 



6" 

— $2.50 

14" 

— $14 

00 

8" 

— 3.50 

16" 

— 18 

00 

10 " 

— 5.00 

18" 

— 21 

00 

12 y 2 " 

— 8 00 

20" 

— 24 

00 


24" - 

- $30.00 




LEROY M. E. CLAUSING 

5507-5509 Lincoln Ave. Chicago 25, III. 


TELESCOPE” 


MAKERS 


Quality materials of the RIGHT kind 
6" Kit — Glass, abrasives, patch, rouge and 

instructions . $5 QG 

LENS GRINDERS, pitch, abrasives . $5 00 

HQBBYGRAFS — INFORMATION — INSPECTION 
We offer you the benefit of our 26 years of 
experience at this hobby. Free price list. 
John M Pierce, 11 Harvard St , Springfield, Vt. 




a ad „ 

TECESCOP^r 

A Popular Illustrated 
Astronomical Monthly — 

For amateur astronomers — - new star 
charts, Gleanings for telescope makers, 
page for observers, and celestial photos. 
Stax charts for N. and S. Hemispheres. 
$3.00 a year, domestic; 53.50 in Canada 
and Pan-American Union; $4.00 foreign. 
Single copy, 30 cents. Sample on request. 

SKY PUBLISHING CORPORATION 

Harvard Observatory, Cambridge 38, Mass. 


area that lay behind the diagonal of 
the telescope, and watched the gradual 
effect That patch later showed up as a 
round “tonsure” Tarnish. 

Chamois skin is hygroscopic — -thirsty 
— not alone when on the mirror but 
when off during observation, and there- 
fore must not be given a drink by 
being left in the open during those 
intervals. 

E very year Westinghouse systemati- 
cally searches out native talent in 
science among high school seniors the 
nation over and awards 40 scholarships, 
two for $2400, eight for $400, and . 30 
for $100, at colleges of winners’ choice. 
This year by written competition West- 
mghouse boiled down some 16,000 appli- 
cants to 40 finalists and brought the 
40 to Washington, D. C. for further 
boiling and entertainment 

This department was agreeably sur- 
prised, yet not surprised, to find among 
the 40 a keen youth with whom it had 
exchanged letters on things telescopti- 
cal — Kenneth Widing, 611 N Fifth St, 
Brainerd, Minn. When Widmg reached 
Washington he too was agreeably sur- 
prised to find that, of the 40 telescope 
making finalists present, six were 
amateur telescope makers and a sev- 
enth, a young lady, had started tele- 
scope making when given a refractor 
Of the seven TNs, three won $400 
scholarships and four won $100 scholar- 
ships; but after Westinghouse puts a 
finger on this promising material, vari- 
ous colleges usually volunteer addi- 
tional offers 

Some time ago with the (easy) cata- 
lytic help of this department, three 
wartime Roof Prism Gang “alumni,” 
learning that polio had left Widing 
one-armed, laid an RFT on his door- 
step. English of St. Paul dug up a 
spherical mirror, Broadhead of Wells- 
ville, N. Y., parabolized it, and Johns 
of Larchmont, N. Y., using long probes 
in his shop for the search, located an 
RFT mounting under rune strata of 
post-Paleolithic telescoptical accumu- 
lations such as you, too, probably have. 

Telford of Florida has helped Wid- 
ing with advice on a fairly good mirror 
of f/8 type which he has made one- 
handed, but the mounting proves to 
be more of a problem, a sketched-up 


this question is as difficult to answer as 
that better-known question, ‘What be- 
comes of all the pins?’ In an effort to 
determine whether possibly some of 
the telescope makers eventually use 
their telescopes for regular observa- 
tions, I wrote ten letters to members 
of the American Association of Vari- 
able Star Observers reputed to have 
made telescopes. The replies told me 
of ten members who, together, have 
made 33 telescopes. In addition, these 
persons have suggested 14 more tele- 
scope makers in the organization. 

“In the following list of the ten men- 
tioned I include only the largest tele- 
scope made by each, with apertures 
and focal lengths rounded off to the 
nearest inch. 

Prof. Walter Moore, Uni- 
versity of Louisville, Ky. 12" f/3 5 
F E. Ellis, Cambridge, 

Mass 11" f/7 6 

W. S Houston, Mounds ville 
Ala. 10" f/ 8.6 

R. W Hamilton, Norwalk, 

Conn. 10" f/ 6.7 

S F. Thorpe, Louisville, Ky 10" f/5.4 
Miss Martha E Stahr, 

Wellesley College, 

Wellesley, Mass. 8" f/6.4 

E A. Sill, Mamaroneck, N. Y. 7" // 14 
R. A Seely, New York, N. Y. 6" jf/10 
S Park, Fall River, Mass 6" f/7 
F J Kelly, Fall River, Mass 6" 

“The A.A VSO,” Prof. Smiley con- 
tinues, “is an organization having 290 
members m the United States and 16 in 
foreign countries. They observe regu- 
larly the magnitudes of stars known to 
be variable in brightness, and periodi- 
cally report to the Recorder, Mr. Leon 
Campbell, at Harvard College Ob- 
servatory. In the near future, the com- 
bined members will have completed 
their millionth observation Performing 
well a task which would otherwise fall 
upon professional astronomers, these 
amateurs are providing the basic mate- 
rial on which important researches on 
variable stars will be made in the com- 
ing decades. Persons who think they 
may have some talent for the observa- 
tion of variable stars may obtain in- 
formation concermng the A A.V S.O. 
from Mr. Campbell at Harvard College 
Observatory.” 

of amateur 


affair. Who will send this lad a good qtellafane convention of amateur 
mounting for that general-purpose type ^ astronomers, telescope makers, and 
of telescope 9 For insight, try putting it 


in shape with one hand behind you 
There must be scads of them lying 
unused, supplanted by newer jobs. 

Asked what originally aroused his 
scientific bent, as revealed by Westing- 
house, Widing replied: “Telescope 
making was my source-inspiration and 
I’m a TN for keeps.” 

T ouching a point hinted at above is 
an appeal from Professor Charles 
H. Smiley of the Department of Astron- 
omy at Brown University, Providence, 
R. I., president of the American As- 
sociation of Variable Star Observers, 
who seeks recruits for this application 
of telescopes made by amateurs. He 
writes: 

“What becomes of all the telescopes 
made by amateurs? Ingalls has said 


of telescopes, will be held this year on 
Saturday and Sunday, August 3-4. The 
evidence is that this time more of all 
three categories will hit the Stellafane 
trail a resounding whack than . ever 
before, and if you are not bringing a 
tent or otherwise sure of accommoda- 
tions, reserve them before July 1. Try 
Hartness House or Adnabrown Hotel, 
both Springfield, or Windham Hotel, 
Bellows Falls or Fullerton Inn, Chester 
—all Vt. 

Porter expects to come east for the 
meeting — has done nothing but write 
about it for months. (He has also been 
told that a DSc degree is to be con- 
ferred on him but not at Stellafane, 
so when you see him there he’ll be 
Doctor Porter but still the same Por- 
ter.) Bring your telescopes; everybody 
else does. 
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50 Years Ago in . . . 



( Condensed from issues of Aug us t, 18%) 


STILL NOT METRIC — “The arguments in favor of the metric 
system for England are equally strong, or soon will be, as 
applied to the United States; for although our foreign trade 
does not approach the volume of British foreign trade, it 
is likely that in the course of time it will do so, and even 
exceed it. Prudence would suggest that we should avoid the 
dilemma m which the English manufacturers find themselves, 
by making an early change to the metric system. . . Any 
temporary inconvenience which might be experienced in 
making the change would be amply compensated by the sub- 
sequent saving in time and trouble.” 

ROTATING SHAFTS —“Some of the results arrived at by 
recent tests made at the Watertown Arsenal are regarded 
as of special importance in relation to the endurance of 
rotating shafts. While it has been found that great improve- 
ments in tensile strength and elastic limit have been ob- 
tained, it has not been shown whether the limit of endurance 
under repeated strains has been increased. In the rotating 
tests of cylindrical shafts, alternate tensile and compressive 
strains are successively applied, and under these conditions 
of loading no steel has yet been experimented with which 
will endure a continuous fiber stress of 40,000 pounds per 
square inch without rupturing.” 


other achievements will be a group of notable occurrences. 
Slowly a tangible theory of soaring has been evolved. The 
support given to an aeroplane in horizontal motion through 
air has been experimentally tested and has proved sur- 
prisingly great.” 

LOCOMOTIVE — “Northeastern Railways (England) No. 1870 
is the second locomotive of its class to be turned out. . . 
It must be admitted that within the limitations imposed 
by the English custom of placing the cylinders inside the 
frame, and hiding the working parts from view, which to 
American eyes always appears to rob a locomotive of much 



of its charm, this is a very handsome and well-proportioned 
machine. . . The driving wheels, 7 feet 7 inches in diameter, 
are the largest set of four coupled wheels in the world, 
and were only exceeded by some 8 foot 3 inch six-coupled 
wheels tried on the Continent some years ago.” 

LOCKS — “The Yale lock manufacturers have proved that 
in a patent lock having six ‘steps,’ each capable of being 
reduced in height twenty times, the number of changes or 
combinations will be 86,400. Further, that as the drill pin 
and the pipes of the keys may be made of three different 
sizes, the total number of changes will be 2,592,600.” 


SPECTROGRAPH1C ANALYSIS — “W. N. Hartley has deter- 
mined the composition of a coin by an ingenious adaptation 
of the methods of spectrographic analysis. The spectrum of 
the coin was photographed and the metals present first as- 
certained, after which their relative proportions were ar- 
rived at by comparing the photograph with a series of 
quantitative spectra, in which solutions of known strengths 
yielded spectra with a certain number of lines of definite 
length and strength.” 

LIGHTNING PROTECTION — “The problem of protecting elec- 
tric apparatus against lightning has not been altogether one 
of invention; it has been quite as much one of careful and 
patient observation. Four years ago it was customary to 
place a single lightning arrester at the point where protec- 
tion was desired. Today the same point is protected by dis- 
tributing line arresters at frequent intervals over the sys- 
tem” 

INDUSTRIAL EDUCATION — “We are confronted with the 
curious spectacle of employers with vacancies which they 
cannot fill, and an army of unemployed clamoring for work 
which they cannot get. Our progress in the appliances of 
the mechanical acts has outstripped our present methods of 
turning out workmen competent to handle those appliances. 
This growing scarcity of the skilled mechanic is undoubtedly 
due to the decadence of the apprenticeship system and the 
inadequacy of our present industrial and trade schools, ex- 
cellent as they are, to meet the growing necessities of the 
case.” 

OCEAN LINER — “The largest ship in the world is b uildin g 
at the Vulcan shipyard in Bredon, near Stettin, Germany, 
for the Hamburg-American line. . . The new monster steamer 
has a length of 625 feet on the waterline, and is therefore 
considerably larger than the Campania, which is 600 feet 
in length between perpendiculars. The engines will have 
27,000 horse power and a speed of 22 knots is expected ” 

FLIGHT — “If man does learn to fly by mechanical means, 
or even to float for an indefinite period by a balloon, then 
LilienthaTs death, the flight of Langley’s machine and the 


EXPORT — “An entire locomotive making plant will be taken 
soon to St. Petersburg from Philadelphia on the British 
steamship Laleham.” 


100 Years Ago in . . . 



(Condensed from Issues of August, 1846) 


IRON — “The new furnace at St. Clair will produce 80 tons 
of iron a week, or 4,000 tons a year, which, manufactured 
into bar or railway iron, will give 3,200 tons, worth at $75 
per ton, $240,000.” 

WAGON BRAKE — “A patent has been recently granted for 
an invention that consists of a simple arrangement by which 
the rear end of the pole of a wagon or stage coach, by being 
permitted to slide back two or three inches through a groove, 
by this motion, operates a pair of brake-blocks against the 
rear side of the forward wheels; thus impending the wheels 
by the action of the horses in holding back the pole.” 

PAVING — “The new pavement of granite blocks in State 
Street, Boston, is much admired and approved, and appears 
likely to prove much cheaper eventually than the uncouth 
old fashioned pebbles. The blocks are judiciously arranged 
so that all the seams or interstices run diagonally across 
the street, thus evading the danger of having the seams 
worn much faster than the faces of the blocks ” 
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Remember the crystal detector m the first radios — hunting 
for the right spot with a cats whisker? For years the detector 
lay discarded in favor of the vacuum tube. But when micro- 
waves came, and with them the need to convert minute 
energy to amplifiable frequencies, a Bell Laboratories* scien- 
tist thought back to the old crystal. 

Silicon of controlled composition, he discovered, excelled 
as a microwave detector. U nlike the old-style natural crystals, 
it was predictable in performance, stable in service. From 
1934 to Pearl Harbor, the Laboratories developed silicon 
units to serve microwave research wherever needed. 


Then Radar arrived. The silicon crystal came into its 
own, and found application in long-distance microwave 
Radar. Working with American and British colleagues, the 
Laboratories rapidly perfected a unit which the Western 
Electric Company produced in thousands. It became the 
standard microwave detector. 

Crystal detectors are destined to play a big role in electric 
circuits of the future. They will have an important part in 
Bell System microwave radio relay systems. In various 
forms, they may reappear in radio sets. Here again Bell 
Laboratories" research has furthered the communication art. 



BELL TELEPHONE 

EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR CONTINUED ECONOMIES AND IMPROVEMENTS IN TELEPHONE SERVICE 


SI 


Previews of the Industrial Horizon 


WHAT'S IN A NAME? 

If anyone ever doubts the value of brand names m a com- 
petitive market, let him take heed of the present situation 
in the retail radio-receiver field. Production has been pushed 
to nearly record heights by “quickie” manufacturers. Would- 
be purchasers of radio sets have the money to buy. Retailers, 
at least m large cities and surrounding areas, have plenty 
of sets on their shelves. But, despite the demand for re- 
ceivers, sales are slow. Unknown brand names let s com 
a few, such as Ethermaster, Tonamatic, and Electromystic — 
just don’t move. Unknown, unadvertised, unsung m every 
respect, these receivers are being severely left alone by the 
buying public. 

Some pinkish students of economics might ascribe this 
situation to defects in our system of production, advertising, 
and distribution. Actually, it finds its basis in a solid founda- 
tion of public faith in proved materials. When such firms 
as RCA, Westmghouse, Zenith, General Electric, and Emer- 
son— to name but a few — are in a position to place radio re- 
ceivers on the market, and to back them with their adver- 
tising and their reputations, the public will receive their 
products with open arms. In the meantime, that same public 
will sit on their pocketbooks and await the time when they 
can spend their money for radio sets which they know by 
name. 

All of this lends added force to the overall subject of 
free enterprise and competition. Produce a better mouse- 
trap, prove its ability, tell people about it, and the path 
will be beaten to the door. But try to crash even a seller’s 
market with an unproved mousetrap and the path will be 
overgrown with weeds. In the long run, industry can deal 
best on integrity which backs brand names, rather than on 
opportunism that takes momentary advantage of circum- 
stances. 


RAMIE— WONDER FIBER, OR • . . 

F OR thousands of years the fibers of the ramie plant have 
been known as a fabulous material with about the same 
strength as mild steel for the same weight. These fibers can 
be made up into durable and attractive clothing. They re- 
sist deterioration by moisture and have high wet strength. 
Fishing lines and nets of ramie fiber are strong and long 
wearing. Further, ramie fibers can be stapled and spun on 
either cotton or woolen systems. They are also valuable in- 
dustrially in heavy belting, packing, filter cloth, upholstery, 
carpets, draperies, and blended fabrics of many kinds. 

Wherein, then, lies the answer to the ramie problem that 
has cropped up perennially for many years? Known as the 
Oriental wonder fiber because of its use in the Orient for 
many hundreds of years before Christ, there is still all too 
little knowledge of the best ways of growing and handling 
it by modem industrial methods. 

Now, it appears, the whole problem of ramie is being at- 
tacked in a rational manner. Probably ramie will never 
compete commercially with cotton and wool because the 
ramie plant is subtropical in nature and cannot be produced 
over as wide an area as competitive fibers. Yet, because 
of its outstanding advantages, it will have a real place of its 
own when commercially produced m this country. 

Foremost among the problems of ramie is the matter of 
decorticating— stripping the useful fiber from the surrounding 
plant bark and skin and from an obstinate gum seemingly 
placed as an obstacle to the desired imbedded threads. In 
the Orient, where hand labor is the cheapest part of a pro- 
duction program, a Chinese laborer can strip or decorticate 
a few pounds of fiber for an equally few cents a day. The 
product is excellent, but production is low. This, then, is the 
problem that American producers of ramie must face. 

Today, several millions of dollars are being invested in 
Florida in ramie projects. Prominent in the work are the 
powerful United States Sugar Corporation interests, coupled 


Bf P. Peck 


with Newport Industries, Inc., and the Sea Island Mills, all 
of which are intent on working the Everglades area for all 
it is worth. Here the soil is composed of decomposed vege- 
tation, ideal for propagation of ramie, and thousands of 
acres are planted to ramie, with processmg plants completed 
or under construction. 

Still experimental work continues. While an acre of 
Florida Everglades soil will produce 30 tons of ramie plants, 
these 30 tons will yield only one ton of fiber. Thus the trans- 
portation problem enters the picture. Newest technological 
possibility is in the form of portable decorticating plants 
which will work* right in the field. And when the problem 
is finally licked, American science will have another com- 
mercial fiber into which to smk its teeth. 

In the meantime, Florida has no monopoly on the grow- 
ing of ramie, although the Everglades area appears to hold 
advantages Acreages are being planted in Louisiana, Mis- 
sissippi, Texas, and California. It appears that a new tex- 
tile-fiber race is on, backed by a few thousand years of 
hand labor. 


DEPRECIATION VERSUS OBSOLESCENCE 

S o sound and sane is the philosophy propounded by a 
brochure from an industrial company which recently came 
across our desk that we cannot resist the temptation to 
quote- 

“Economics teaches us and mdustrial history shows that 
when a company cuts the cost of a product, it can offer 
that product at a lower price. As the price goes down its 
potential market increases. As its market increases, its vol- 
ume goes up. As its volume goes up — it can hire more 
men. One of the fundamental principles of our competitive 
economy is that jobs are created by increasing the pro- 
ductivity of the worker. 

“The modern machine tool is an important factor in this 
cycle of events. It is industry’s instrument for reducing 
costs, and it reduces costs by mcreasing output, by doubl- 
ing and redoubling the productivity of the individual 
worker.” 

This leads up to a question: Should this instrument, then, 
be subjected to yardsticks of obsolescence, rather than to 
demands of depreciation? Forward-looking executives are 
minimizing obsolescence in their plants; are measuring 
machine-tool usefulness in terms of production efficiency 
rather than in arbitrary years of tool life. They view these 
tools in the light of what they can do and not of their age. 

More thinking of this kind is necessary to the American 
way; references will be given on request. 


FOR FUTURE REFERENCE 

Heat sealing of plastics sheeting, promoted by RCA, is 
being used in production of dress shields, bathing caps, 
raincoats, shower curtains, and the like; many such products 
can be made faster, better, and more economically through 
the use of electronic heating . . . Another plastics item: 
These materials are notoriously sensitive to heat and cold, 
but now Du Pont reports Teflon, an electrical insulating 
material that will withstand heat up to 600 degrees above 
zero, Fahrenheit, and down to 75 degrees below zero, with 
resistance to effects by ordinary chemicals . . . Men who 
work with machine tools should be taught the why of things 
as well as the how; Shell Oil Company is advocating this 
procedure with new literature on lathe operation principles. 
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METALS IN INDUST 


Magnesium: 

Inexhaustible Metal 


T echnically this is still the “iron 
age” of man’s development, but 
this era or the period immediately 
ahead is also called, with varying 
degrees of accuracy or optimism, 
the chemical age, the plastics age, ; 
the air age, the atomic age, or the 
light-metal age. The latter, and one 
of the most plausible of the so- 
called ages, is partially based on the 
contention that magnesium will 
eventually replace iron as the 
world’s basic constructional raw 
material. Hence, it might be feasible 
to call the next age of man the 
“magnesium age.” 

This implies, however, that the 
total American production of mag- 
nesium would probably have to 
reach more than 25 million tons 
per year, as compared with an 
optimistically estimated 1946 pro- 
duction of 25 to 38 thousand tons. 
This, in turn, would mean that 
magnesium as an industry would 
have to grow to about a thousand 
times its present size. Moreover, 
before this could happen magnesi- 
um’s present and potential chief 
competitors — iron and steel, alumi- 
num, structural plastics, copper, and 
so on — would have to have reached 
a state of depleted or vanished sup- 
ply, prohibitively high prices, and 
technical inferiority to magnesium 
m the tonnage markets. 

Actually, the production of some of 
these competitive materials is stead- 
ily rising or their prices are falling, 
while among all the engineering 
metals technical quality is steadily 
being improved. It is evident, there- 
fore, that if magnesium is to become 
the prime raw material it is not 
likely to do so for scores of years 
or perhaps centuries. 

But it is also evident that mag- 
nesium does stand a good chance of 
achieving this ultimate goal on some 
distant day, and that in the much 
nearer future it will grow rapidly 


When Other Metals Reach the Economic Vanishing Point, the Seas 
Will Still Hold Unlimited Quantities of Magnesium. Today, this Re- 
markable MetaS is Slowly Gaining in a Competitive Market Its 
Strength* Machinability, and Lightness are Important Benefits 


By FRED P. PETERS 

Editor-in-Chief , Materials & Methods 



Ooilibctiy l no uuw ujmuumAi 


Welding magnesium alloy with a helium-shielded electric arc; a tungsten, rather 
than carbon, electrode is used . Magnesium alloys are also weldable with gas 
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as Dow Chemical Company, Ameri- 
can Magnesium Corporation, and 
Revere Copper and Brass are en- 
thusiastically and effectively sharing 
the technology with the rest of the 
industry and intelligently educating 
their markets on the advantages and 
limitations of magnesium. 

The war’s end left the industry 
with an enormous immediate task 
of finding markets for most of its 
capacity where virtually no markets 
existed before. Yet, more new uses 
for magnesium have been contem- 
plated and started since Y-J day 
than in the five-year period before 
the war, and users are now climbing 
on the bandwagon at an accelerating 
rate. 

PRICE FAVORS USE— Future price 
trends are going to increase fur- 
ther the rate of application for mag- 
nesium. Since 1915 the price of 
magnesium ingot has fallen from 
$5 per pound to about 20 cents per 
pound. At its present price, mag- 
nesium is more expensive on a 
unit-weight basis than aluminum, 
but is somewhat less expensive on 
a unit-volume basis. It is reliably 
predicted within the industry that 
the price of magnesium will be 
lowered 25 percent in the next five 
years, and that its fabricating costs 
will also be significantly reduced 
by virtue of technological improve- 
ments. 

These forthcoming price changes 
are closely related to the develop- 
ment and increasing importance of 
the Dow process using sea water as 
the source of the magnesium chlo- 
ride from which the magnesium 
metal is eventually electrolyzed. 
Built in 1940 and 1941, the sea-water 
plants and processes have demon- 
strated their ability to produce mag- 
nesium at lower costs than other 


to become a major competitor of 
the heavier basic metals for hun- 
dreds of uses as yet unimagined. 

MAGNESIUM TODAY— At present, 
the going is not too easy for mag- 
nesium. It is still young as an engi- 
neering metal and its established 
uses have been predominantly 
military in nature. The number of 
plants and engineers familiar with 
magnesium, and the number of 
peace-time product applications 
that can serve as stimulating ex- 
amples, are still relatively small — 
too small at this moment to occupy 
fully the war- expanded production 
capacity of the industry. Also, mag- 
nesium has cost problems. It is 
competitively at an original-price 
disadvantage with respect to alu- 
minum, steel, cast iron, and other 
common engineering materials. And 
its acceptance is hindered by cer- 
tain prejudices and misconceptions 
that only persistent and aggressive 
education can eradicate. 

But producers and fabricators of 
magnesium are anything but pessi- 
mistic, and they are on sound 
ground. Magnesium’s position from 
now on will continually improve. 
Several factors favor a steady — per- 
haps, eventually, an accelerating 
— growth for magnesium. These 
factors include: extractability from 
an inexhaustible raw material — sea 
water — at a reasonable and steadily 
decreasing cost; and technical 
superiority over all other metals 
with respect to lightness and ma- 
chinability. The last points are im- 
portant in a world that places in- 
creasing value on mobility, comfort, 
and mass-production manufactur- 
ing. 


Extruded magnesium 
parts combine 
with plastics to 
replace wood and moke 
this piano action 
virtually water- 
proof. Hew uses for 
the light and 
workable metal will 
appear as more 
engineers come 
to know 
its advantages 


If the eventual thousand-fold 
growth of an industry seems fan- 
tastic, it should be considered that 
magnesium’s annual production vol- 
ume expanded 100 -fold in just the 
five-year war period. In 1939 the 
American magnesium output was 
six million pounds; by 1944 the 
capacity of the industry had reached 
580 million pounds. The “magnesium 
industry,” which previously com- 
prised one primary producer and a 
mere handful of fabricators, now is 
banded into a trade organization, 
the Magnesium Association, whose 
members include four or five pro- 
ducers and more than 45 fabrica- 
tors of the light metal. 

One of the outstanding character- 
istics of this still-infant industry 
is the strength and stability of its 
leading members. Such companies 


Light enough for one man to handle, magnesium aircraft wheels carry heavy loads 
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® LOOKING AHEAD • 
Advantages of magnesium— other 
than lightness — will be exploited . . . 
Production of raw metal will increase 
and price will decrease ... Cost will 
become a less-important factor . . . 
Engineering and design will welcome 
easy fabrication . . . Early-birds in 
applications of magnesium as a 
structural metal will gain a desirable 
marketing edge ... Predictions of a 
bright future based on sound logic. 


methods, and will probably soon 
become the major production proc- 
esses for the metal. 

Because of the sea-water process 
— and to a lesser extent because of 
the undiminishing availability of the 
workable magnesium minerals in the 
earth — magnesium appears to be the 
only potentially “basic” material of 
which the supply is actually un- 
limited or inexhaustible. One cubic 
mile of sea water, for example, con- 
tains the equivalent of 9.2 billion 
pounds of magnesium metal. 

At the present time, no other 
engineering material, including 
plastics produced from agricultural 
raw materials, offers this same pos- 
sibility of a continuing supply with- 
out a necessary rise in extraction 
cost. And while this may be of little 
economic importance from the 
standpoint of today’s or 2046’s mate- 
rials engineering, it will be the con- 
sideration that will have over- 
weighed all others in that dimly 
distant future when readily ex- 
tractable high-grade deposits of 
iron, aluminum, zinc, lead and cop- 
per ores, and of coal and oil, have 
reached exhaustion. 

LIGHT BUT STRONG — From the 
engineering point of view, as well, 
magnesium’s position may be ex- 
pected to become steadily stronger 
relative to its competitors. Today, 
it is the lightest of the structural 
metals, with a specific gravity one 
quarter that of steel and two thirds 
that of aluminum. Its alloys are suf- 
ficiently strong that many products 
will be both stronger and lighter 
when made of magnesium than when 
made of aluminum or steel. 

On the basis of equal strength, 
for example, a magnesium part may 
save 70 percent of the weight of a 
similar steel part. Once it becomes 
generally appreciated that the use 
of magnesium not only can permit 
weight saving without sacrifice of 
structural strength but also can 
simplify design by allowing the use 
of thicker and therefore stiffer sec- 
tions without adding to weight, the 


conquests of magnesium will start to 
add up. Lightness will be particu- 
larly important as man takes in- 
creasingly to the air and to higher- 
speed land vehicles and sea-gomg 
vessels, all of which place a premi- 
um on light weight. Further, most 
people favor those aids to daily liv- 
ing that are lighter to lift or less 
heavy to push around. 

The damping capacity — ability to 
absorb vibrations — of magnesium 
alloys is now known to be higher 
than that of aluminum alloys and 
many other metals, and to approach 
that of cast steel. This means that 
magnesium parts run quieter, are 
less likely to transmit vibratory 
stresses to adjacent parts, and are 
less subject to fatigue failure than 
if they were made of other metals. 

Another discovery that some 
30,000 new magnesium- fabricating 
plant employees made during the 
war, but which thousands of others 
m industry have yet to learn, is 
that magnesium is one of the easiest 
to work of modem materials. It is 
beyond dispute the most machin- 
able engineering metal, requiring 
only from one sixth to three fifths 
the power needed to machine most 
of its important competitors. It is 
also among the most weldable of 
metals and one of the few, along 
with aluminum, on which deep 
draws can be made from hot sheet 
metal in one operation. 

Where corrosion-protection is 
needed, and this is required less 
often than was formerly supposed, 
a large number of chemical finishes 
and paint treatments — simple, quick, 
and inexpensive — are available. And 


magnesium’s so-called “fire hazard” 
is now widely understood for what 
it actually is: a hazard only when 
handling fine magnesium powders or 
the molten metal. Solid pieces and 
parts made of magnesium alloys 
are no more flammable than they 
would be if made of aluminum, steel, 
zinc, or copper. 

Technical developments now 
available or in the making presage 
a steady rise in the product appeal, 
processing efficiency, and ultimate 
consumption of magnesium. “Super- 
strength” magnesium alloys are 
heralded as a challenge to structural 
steels and heat-treated aluminum 
alloys. A series of highly pure mag- 
nesium alloys have exceptionally 
good corrosion resistance. Giant 
forgings soon to be available in mag- 
nesium alloys provide, in effect, a 
new type of engineering material. 
The rapid development of shielded 
arc welding; of cerium-bearing al- 
loys for high temperatures; of new, 
strong die casting alloys; of castings 
that are free of micro-porosity; and 
of magnesium sheet for stressed- 
skin aircraft structures are only a 
few of the technical foundation 
stones in magnesium’s future. 

WEIGHT OR COST? — The cost 
factor is still a sharply restricting 
agent in expanding uses of magnesi- 
um. This situation will improve as 
the raw material price goes down 
and as still more efficient fabricating 
methods are developed — the latter 
bemg one of the goals the industry 
has specially set for itself. 

The design economies achieved in 
the aircraft industry through the 



Magnesium-alloy sand castings for aircraft use; intricate shapes are possible 
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All-metal magnesium skis do not 
warp, are lighter, faster than wooden 

use of magnesium floor beams for 
cargo ships and of stabilizers with 
magnesium shells are familiar to 
many. This couples neatly with the 
fact that a light-weight design may 
be initially more expensive but re- 
turn much more than this extra 
cost to transportation equipment 
operators m increased payload or 
reduced power charges during the 
service life of the equipment. 

Thus in many cases and with cer- 
tain forms of alloys, the use of 
magnesium may he more economi- 
cal, one way or another, than some 
other material. However, although 
lightness is still the dominant factor 
leading to the choice of magnesium 
in most present-day applications, 
some of the new uses that magnesi- 
um already has found in post-war 
products involve a cost advantage 
for the user. A magnesium lawn 
mower, for example, now being 
made in lots of 50,000 per month, 
incorporates magnesium-alloy cast- 
ings in successful competition with 
cast iron on both a cost and dura- 
bility basis — besides the chief ad- 
vantage of ‘less push.” For furni- 
ture, too, and even for auto and 
truck wheels, the cost comparisons 
are close. But for most of the new 
uses such as canoes, wheelbarrows, 
griddles, skis, auto pistons, crank 
cases, gravity roller conveyors, 
baby carriages, sleeping-car bed 
frames, radio towers, truck struc- 
tural beams, and so on, the cost 
factor has been subordinated to 
lightness or some other considera- 
tion. 

IRON IN RETROSPECT— The prob- 
lem that magnesium faces today and 
the probability that — decades or 
centuries from now but nevertheless 


eventually — it will replace steel as 
a basic material has been in- 
tnguingly presented by one of the 
industry’s leaders. Iron and steel, 
he reminds us, were not always as 
cheap as they are now, and their 
production a century ago was meas- 
ured in thousands rather than mil- 
lions of tons. There is no evidence 
that the problems in the magnesium 
industry are any greater than those 
faced and overcome by steel. 

Suppose, to continue the analogy, 
that the positions of steel and mag- 
nesium had been reversed, with 
magnesium the beneficiary of 50 
years of commercial development 
and use and steel a brash new- 
comer. Suggestions that steel prod- 
ucts could compete in cost with 
magnesium would be considered 
highly optimistic, and as barriers 
to such a situation would be men- 
tioned the excessively high melting 
temperatures needed for steel, the 
expensive refractories necessary, the 
heaviness of the material, and of 
course its devastating and expensive 
propensity to rust. 

One would most probably com- 
pare these qualities with the low- 
melting, light-weight magnesium 
alloys and conclude that steel could 
never be cheap enough to compete 
for the uses that magnesium had so 
firmly established for itself. 

Which is another way of saying 
that if steel could achieve its present 
economic position in such a short 
period, magnesium should certainly 
be able to match that position even- 
tually. 


® ® ® 

ALUMINIZED STEEL 

Resistant to Corrosion, 

Reflects Meat Well 

A dip-coated steel product that 
will soon take its place with tinplate, 
teme, and galvanized steel in the 
array of inexpensive rust-protected 
sheet steel is Aluminized steel. 

Aluminum- coated steel has, as 
special advantages, good corrosion 
resistance, heat resistance, and heat 
reflectivity. It has been successfully 
applied in automobile mufflers and 
for firewalls in airplanes. Other ap- 
plications now under study include 
oven liners in domestic ranges, heat- 
exchanger tubes, and similar uses. 

The weight of aluminum applied 
during the hot- dip- coating process, 
developed by American Rolling Mill 
Company, is the same for all gages — 
about % ounce of coating — total, on 
both sides — per square foot of sheet. 
The actual thickness of alumin um 


film is 0.001 inch on each side — 
much thicker than tin-plate coat- 
ings of the same weight, because of 
the lighter specific gravity of alu- 
minum. 

COPPER-BEARING 
Iron and Steel Have High 
Strength and Corrosion Resistance 

Greatly increased use of copper- 
bearing cast irons and steels — from 
2000 tons to 13,000 tons in ten years 
— stems from the much improved 
characteristics obtained from the 
addition of small percentages of 
copper. For example, addition of 
0.15 to 0 20 percent copper cuts cor- 
rosion of plain carbon sheet steel 
exposed to atmosphere by 50 per- 
cent. Higher amounts of copper con- 
tribute strength. Resistance of 18:8 
stainless steel to boiling dilute sul- 
furic acid is increased 90 percent 
with 2 percent copper added. The 
use of copper, molybdenum, and 
chromium in gray cast iron is said 
to develop a tensile strength of over 
60,000 pounds per square inch. 

EXTRUDED WELD-ROD 

Alloys iron Base and 
Powdered Coating in Use 

W elding rod made by extruding a 
combination of powdered metals 
and ingot-iron wire is arousing in- 
terest in both the welding and the 
powder metallurgy fields. 

In making the stainless steel 
weld-rod, base wire (ingot iron) is 
clad with enough powdered chro- 
mium, nickel, manganese, and sili- 
con to produce under the welding 
arc a weld deposit of standard stain- 
less steel. The clad wire is extruded 
just as fluxes are now extruded on 
drawn welding wire; the extruded 
product is then sintered. 

Close control of powder analysis, 
particle size, mixing, and extrudmg 
pressures is said to result in a com- 
posite welding wire that yields con- 
sistently good deposits and at lower 
cost than conventional wire. 

ENGINE BLOCK 
Die-Cast In One Piece 
at Three-Per-Shot Rate 

Latest development in large die 
castings is the production as a one- 
piece die casting of a combined 
engine cylinder block and crankcase. 
The castings, made of aluminum 
alloy, weigh about 15 pounds each 
and can be produced at the rate 
of 40 per hour. The machines cast 
up to 65 pounds of aluminum — 
three of the engine castings — in each 
shot. Westfield Manufacturing Com- 
pany is casting the units for Jack 
and Heintz Company. 
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CHEMISTRY IN INDUSTRY 


Conducted by D. H KILLEFFER 



Soap Slipping ? 


Aided by the Fats Shortages of Two World Wars, "Soapless" Soaps 
are Moving in Rapidly on Tasks Long Regarded as Soap's Own 
Province: More than 300 Wetting Agents, Detergents, and Emulsifiers 
are Now Made. Many are Specialized; Others, General Purpose 

By HOWARD C. E. JOHNSON, Ph.D. 

Chemical Editoi. Chemical Industries 


• LOOKING AHEAD ® 
Foods, cosmetics, and toothpastes 
will feel the impacts of "soapless" 
soaps . . . Water-base paints, sprays 
for agriculture, industrial "soluble" 
oils will benefit . Surface active 
agents can make "impossible" pro- 
cessing methods work . . Can be 
production "catalysts." 


S ynthetic detergents, made eith- 
er from petroleum products 
or from less fats than a comparable 
quantity of soap, can do most of the 
things that soap can do and many 
things that soap cannot. Moreover, 
they can be tailor-made for a par- 
ticular use 

Soap has long been almost unique, 
among thousands of materials, m its 
characteristic properties 

Of these properties, soap has, 
first of all, a detergent or cleaning 
action Every day advantage is 
taken of the fact that soap and wa- 
ter remove dirt much more easily 
and effectively than water alone 
Secondly, soap has a wetting ac- 
tion. Pure water will often collect 
in little droplets on a surface, such 
as glass, while a soap solution will 
spread out over and wet the sur- 
face. Also, fabrics will “soak” faster 
m a soap solution since they are 
more easily penetrated by the so- 
lution than by plain water. Still 
a third characteristic of soap is its 
ability to disperse solids, liquids, 
and gases so intimately m water 


that they are not easily separated 
Suds and lather are simply disper- 
sions of small air bubbles m soap 
solution. 

SURFACE ACTIVITY— These char- 
acteristics — detergency, wetting and 
penetration, and emulsification and 
dispersion — are all manifestations 
of what the physical chemists call 
“surface activity” because they in- 
volve the surfaces of the soap solu- 



Sinking of yarn skein illustrates the 
wetting action of ordinary detergent 
(left) and synthetic detergent (right) 


tion and the textile fiber, the oil 
droplet, the particle of dirt, or the 
sheet of glass. Of chief importance 
is the fact that soap lowers the in- 
terfacial tension — the barners be- 
tween the separate substances are 
broken down, enabling them to mix 
and, what is more important, to stay 
mixed, more readily. 

This concept explains in a limited 
way the action of soap. Wetting and 
penetrating ability are exhibited 
when soap i educes the disinclina- 
tion of two dissimilai substances — 
the water solution and the textile 
fiber, for example — to mix Its func- 
tion might be likened to that of a 
hostess at a meeting of stiangeis 

In detergency, the soap solution 
wets both the surface of the mate- 
rial being cleaned and the particles 
of dirt and oil adhermg to it. It in- 
terposes a thin wedge of water be- 
tween the two and prevents them 
from adhering to each other. Emul- 
sification is essentially the same — 
the oil droplets or air bubbles are 
kept from rejoining by the thm 
film of soap solution surrounding 
them. 

It should not be inferred from 
this oversimplified explanation that 
surface activity is completely under - 



Acid, added to right-hand beaker of detergent (left) has little effect on suds as compared with acid-free beaker at left. Soap 
solutions (right) show suds in acid-free beaker at left but no suds and floating fatty matter when acid is added as at right 
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stood Detergency, especially, is an 
exceedingly complex phenomenon, 
and many phases of it are still de- 
fying analysis by and and all avail- 
able techniques 

SOAP AT WORK — Certain chaiae- 
tenstics of chemical structure are 
shared by soap and all the newer 
materials possessing surface activity. 
The molecules of these substances 
all have a water-soluble portion at- 
tached to a water-insoluble portion 
In ordinary soap, the insoluble part 
resembles paraffin and is a fatty acid 
of from 12 to 18 carbon atoms. 

The water-soluble portion is the 
sodium or potassium salt of the 
oxygen-containing, acidic end of the 
fatty acid, as shown m the accom- 
panying diagram In solution the 
dissolved soap orients itself at the 
surface with the sodium “head” m 
the water and the paraffin-like “tail” 
sticking out The “tails” are soluble 



Diagramafic concept of soap action 


in oil, grease, and so on; hence the 
soap acts as a bridge between the 
two unlike materials. A magnified 
section of an oil-in-water emulsion 
might look something like the sketch 
m the diagram. 

In the synthetic detergents, the 
water-soluble portion may be a sul- 
fate, sulfonate, or chloride ion, or 
sufficient hydroxyl or ether groups 
to confer solubility. The insoluble 
part may be a paraffine chain, such 
as in soap, or an alkylated aromatic 
hydrocarbon nucleus. 

Soaps, as well as most of the syn- 
thetic detergents, are salts; and as 
such they exist in solution as ions. 
Each molecule breaks up into a 
positively charged ion — cation — and 
one of a negative charge — anion. 

Where the water-insoluble portion 
is in the anion — as in soap, the sul- 
fates, and sulfonates — the material 


is called amon-active A rather 
novel type is the cation-active syn- 
thetic surface-active agent, in which 
the hydrocaibon portion is found 
in the cation An example of these 
is cetyl dimethyl benzyl ammonium 
chloride, known commercially as 
Triton X-400. 

Still othei types are non-ionic; 
that is, they are not salts. The solu- 
bility of the water-soluble portion 
depends on a grouping of several 
hydroxyl or ether linkages. Ex- 
amples of these are the Spans, 
which are fatty acid esters of sor- 
bitol anhydride. Sorbitol is an acid 
derived from sorbose — a sugar — and 
contains six hydroxyl groups. 

SOAP VS SYNTHETICS — Soap is 
excellent for many uses, but it also 
suffers from many limitations. The 
calcium and magnesium salts m 
hard water, for example, form in- 
soluble curds with ordinary soap. 
These curds are responsible for the 
familiar “bathtub ring” and for the 
dingy appearance of hair, clothes, 
or glassware washed in hard water. 
Not only do these greasy, insoluble 
curds make cleaning more difficult, 
but they also waste a good deal of 
soap. For example, the inhabitants 
of a northern Illinois city where the 
water hardness is 555 parts per mil- 
lion, use almost twice as much soap 
per capita as the people of a com- 
parable city in northern Wisconsin, 
where the total hardness of the 
water supply is only 45 parts per 
million. The water can, of course, 
be softened or otherwise chemically 
treated to make it acceptable for use 
with soap, but such treatment is an 
additional expense and often an in- 
convenience. 

Also, soap is practically insoluble 
m cold water and precipitates as a 
greasy, insoluble fatty acid in the 
presence of mineral acids. Many in- 
dustrial processes, such as metal 
cleaning, textile dyeing, and the like 
— or even domestic tasks such as 
the washing of delicate fabrics — 
might be more advantageously car- 
ried out at room temperature or in 
an acid medium where soap is use- 
less. 

It is generally conceded that soap 
is the best known cleansing agent in 
soft, warm, alkaline water. It is 
where these conditions cannot be 



Manually peeled apple (left) is 10 percent waste. Chemical peeling (right) was 
done with lye and aikyi aryl sulfonate; the waste was reduced to about 4 percent 


Some of the Ways in Which 
Synthetic Detergents will Find 
Increasingly Wide Applications 
DOMESTIC USES 


Glassware 

Dishes 

Colored fabrics 
Upholstery 
Walls and wood 
work 


Rugs 
Woolens 
Shampoos 
Bubble Baths 
Windows 


INDUSTRIAL USES 

Textile scouring,, dyeing, and finishing 
Leather and paper processing 
Acid pickling of steel 
Meta! cleaning and degreasing 
Etching and electroplating of metals 
Cosmetics and pharmaceuticals 
Industrial emulsions 
Water-base paints and coatings 
Sanitary and insecticidal sprays and 
dusts 

Bottle and container cleaning 
Printing pastes and inks 
Shoe, metal, furniture, and floor 
polishes 

Fruit and vegetable peeling 
Lubricant additives 


met that synthetic detergents are 
finding daily increasing use 

In the other manifestations of 
surface activity— wetting, penetrat- 
ing, dispersing, and emulsifying — 
the synthetics have proved superior 
to soap. The history of synthetics 
starts with Turkey Red oil, devel- 
oped almost a 100 years ago to as- 
sist m the dyeing of cloth with 
Turkey Red dye. This oil, which 
is sulfated castor oil, proved supe- 
rior to soap and is still being pro- 
duced in quantities of 30,000,000 
pounds a year. 

In foods, cosmetics, toothpaste, 
and the like, soap has drawbacks 
as an emulsifying agent. Its alkalin- 
ity not only causes soap to be in- 
compatible with neutral or acidic 
materials, but it also gives it a 
bitter taste, and an irritant action 
on sensitive skins. In contrast, syn- 
thetic emulsifiers of the non-ionic 
type are stable in any range of 
acidity and alkalinity, are much 
more blander, and are soluble in 
oils. 


DETERGENTS EXPAND— In view of 
soap’s limitations, it is not surpris- 
ing that the synthetic detergents in- 
dustry has experienced a phe- 
nomenal growth. Not a pound was 
produced in this country in 1928, 
but by 1945 production had sky- 
rocketed to 125,000,000 pounds annu- 
ally. Stimulated by the fat shortage 
of World War I, the Germans de- 
veloped soap substitutes at that 
time. Research progressed after the 
war, and in the early 1920’s were in- 
troduced the fatty alcohol sulfates, 
later to become familiar in this 
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country as Dreft and Gardinols 
Manufacture of these was under- 
taken m the United States m 1929, 
and shortly thereafter a new type 
of detergent, the alkylated benzene- 
sulfonates, were developed under 
the trade name Nacconol. During 
the mtervenmg years about 300 
commercial products have been in- 
troduced, and new variations are 
continually being discovered 

Just as World War I and its after- 
math saw the birth of these new 
materials, the present period wall 
undoubtedly see a huge expansion 
of manufacturing facilities and part- 
ly for the same reason — the fats 
and oils shortage. 

Many of the synthetics are petro- 
leum-based products, and of that 
raw material there is at present a 
comparative abundance. Many of 
them, on the other hand, use natural 
fats and oils just as does soap. 
But even here, the same quantity of 
fat or oil will give more synthetic 
detergent, pound for pound, than 
soap. Couple this with the fact that 
synthetic detergents are often 
equally effective at one third to one 
fifth the concentration of soap and 
it becomes apparent that a great 
saving can be made of the seriously 
curtailed fats and oils supply. 

It is largely for this reason that 
synthetic detergent manufacturers 
have hinted at immediate plant ex- 
pansions up to a total capacity of 
400,000,000 pounds per year. 

Mass production and improved 
processes have brought the price of 
the synthetics withm shooting dis- 
tance of soap prices One product, 
for example, has been reduced to 
13 cents per pound in industrial 
quantities — very little higher than 
comparable soap prices. Considering 
the higher efficiency of synthetics, 
the cost of using them is at least on 
a level with if not lower than the 
cost of using soap. For many pur- 
poses, too, the synthetics are so far 
superior that price is a secondary 
factor. 

SYNTHETICS IN USE-A consumer 
survey of a large mid-western city, 
made early this year, showed that 
over a quarter of the families in the 
area buy synthetic detergents. Such 
a record by products introduced just 
a few years ago, and against the stiff 
competition of packaged soap goods, 
is proof of the eventual popularity 
of the synthetics. 

Not only for general domestic 
laundering and cleaning do they 
find wide use in the home. Syn- 
thetics are incorporated in denti- 
frices because they taste better than 
soap, are widely sold as shampoos, 
and are being increasingly made into 
bar form as toilet soap for people 


who are allergic or sensitive to ordi- 
nary soap 

As industrial detergents the syn- 
thetics find wide use in bottle wash- 
ing m dairies and breweries. Many 
of the synthetics have been found 
to have a greater bacteriostatic ac- 
tion than soap, and an added bonus 
is the greater ease with which they 
soak off labels. They are also useful 
as metal cleaners, both with alka- 
lies and with acids. Being stable to 
acid, they are uniquely useful in the 
pickling of steel, where they not 
only cleanse the metal of grease 
and carbon but also inhibit attack 
by the acid In electroplating baths, 
where acids and heavy metal salts 
are present, the synthetics keep the 
metal surfaces clean and help avoid 
pittmg, pinholes, and other plating 
difficulties. Moreover, they are being 
added to lubricating oils to keep 
sludge from depositing, and to pho- 
tographic developing solutions to 
keep air bubbles from adhering to 
the film. 

As wetting agents the synthetics 
find their largest industrial applica- 
tion in the textile field. Here they 
are used for scouring, dyeing, fin- 
ishing, softening — any application, 
in fact, where the fibers must be 
treated with a water dispersion, 
emulsion, or solution. They are 
especially desirable for wool, which 
is sensitive to alkali, and for rayon, 
which does not stand high water 
temperature. 

In addition, synthetics are now 
entering the paper and leather in- 
dustries, where they speed the proc- 
essing of the raw materials Added 
to paper, synthetics increase ab- 
sorbency; used in leather- dyeing 
baths, they afford greater penetra- 
tion of the dye 

WIDE HORIZONS-One large use 
of these versatile materials is the 
wetting of dusts. They are used in 
air-conditioning equipment to wash 
dust out of the air, and in the for- 
mulation of wettable insecticidal 
dusts, such as lime- sulfur mixtures 
and DDT concentrates 

A novel agricultural application 
of the synthetic wetting agents is 
in conjunction with either caustic or 
strong acid m the chemical “peeling” 
of fruit. The most careful knife peel- 
ing of apples wastes at least twice 
as much fruit as chemical removal 
of the peel. A usual method is a 
short treatment with hot caustic 
to which a synthetic wetting agent 
has been added, followed by a wash 
with cold water and acidification 
with citric acid to remove the last 
traces of caustic. 

The synthetics are also being for- 
mulated into a number of special- 
ties, such as windshield cleaners; 


metal polishes, scouring powders; 
mechanics 5 hand soaps; shoe, auto- 
mobile, and furniture polishes, 
printing inks, and special industrial 
soaps. 

The non-ionic agents are widely 
used as emulsifiers and dispersing 
agents To discuss these alone would 
require a separate article, but some 
of the most important fields are 
water-base paints and other coating 
compositions; cutting and other 
“soluble” oils; paper, leather, and 
textile finishes; foods and beverages; 
cosmetics and pharmaceuticals; 
agricultural and sanitary sprays. 

The list of specific applications of 
these materials is endless In sum- 
ming them all up, one manufac- 
turer states: “Surface- active agents 
save money and time by decreasing 
the natural reluctance of dissimilar 
materials to mix They can reduce 
the mechanical energy required and 
improve the performance and per- 
manence of the final result by , 
bringing surfaces closer together 
faster.” 

m m ® 

BUCKWHEAT DRUG 

May Help Prevent 

Weakness of Blood Vessels 

A drug, rutin, previously derived 
from tobacco by a laborious series 
of operations, has lately been found 
to be more plentifully and cheaply 
available from buckwheat. Butm is 
reported to have an important ef- 
fect in strengthening the walls of 
the tiny capillary blood vessels, thus 
lessening the possibility of their 
bursting should the blood pressure 
rise unduly. 

Rutin, it is explained, is a pre- 
ventive and not a curative. The yield 
of the drug from $10 worth of green 
buckwheat is said to be as much as 
that from $1000 worth of tobacco. 
Clinical tests are planned to supply 
the basis for licensing the product 
by the Food and Drug Administra- 
tion, a necessary preliminary to its 
general use. 

RAYON FABRICS 
May See Wider Use 
as Result of Shrink-Proofing 

Glyoxal is a recent development 
that is said to offer a successful 
shrink-proofing treatment for spun 
rayon According to Dr. R L. Bate- 
man of Carbide and Carbon Chemi- 
cals Corporation, the process “will 
lead to a greater acceptance and use 
of spun rayon as a clothing fabric, 
for the disadvantage of rayon 
shrinkage is thus controlled chemi- 
cally.” 
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Plastics boxes are simply fabricated, have both display and re-use values 


PLASTICS 


Pack It In Plastics 


Packaging, the Last Step in Production, is Often the Ail- Important 
First Step in Merchandising. Whether Precision Parts Need Protection, 
Or Elegant Dainties Call for Plus-Feature Packages, Plastics are Avail- 
able in More than 30 Basic Types and Many Colors to Aid the Sale 

By CHARLES A. BRESKIN 

Editor, Modern Plastics 


I T is up to the package to attract 
■ the eye and induce the pur- 
chase. Thus has been described the 
key function of the package in to- 
day’s merchandising picture. And 
thus is explained, in great part, the 
expanding use of plastics as a pack- 
aging medium. For these materials, 
in at least one of the 30 or more 
different basic types, possess every 
quality calculated to catch the eye 
— crystal-clear transparency, un- 
limited color range, formability, 
and light weight. These character- 
istics not only fit plastics to meet the 
requirements of eye appeal but they 
also adapt them to protection and 
convenience, factors of almost equal 
importance to packagers. 

While appearance may always he 
an element to consider in the de- 
signing of a package, the require- 
ments of protection for the mer- 
chandise or. on the other hand, con- 


venience for the purchaser, may at 
times take prior place Moreover, 
the designer may be asked to strike 
a balance between any two of these 
three packaging requirements, or to 
give heed to the entire trio. 

Just how plastics’ varying quali- 
ties of transparency, unlimited 
color, formability, light weight, and 
resistance to many acids, alkalis, 
and other agents, and to varying 
climatic conditions, fit them to 
packaging’s need for eye appeal, 
protection, and convenience can 
perhaps best be illustrated by de- 
scribing a number of new plastics 
packaging applications. Some of 
these feature display, some protec- 
tion, and some convenience. 

EYE APPEAL — Display, pure and 
simple, was the goal of J. P. Sawyer 
of Morse International, Inc when 
designing the acrylic package for 


• LOOKING AHEAD • 
Re-usable containers that are more 
than just trinket boxes . . . Really 
fresh merchandise . . . Greater pub- 
lic demand for "smart" packaging 
will follow packers' recognition of 
plastics . . . From merchants' view- 
point, storage problems will ease 
... No rust or damage to displayed 
articles . . . Increased impulse buy- 
ing because transparent containers 
"show" goods better. . . Better look- 
ing stores because packages them- 
selves may be colorful. 


Prince Matchabelli’s gold- encrusted 
crown perfume bottle. The effect of 
a bottle of perfume frozen inside a 
block of ice and tied with a golden 
cord is an immediate eye catcher 
Yet, had plastics not been used, it 
is doubtful whether the containei 
would have been practicable. Al- 
though glass could have been em- 
ployed, the fragility and the weight 
of this material might have proved 
serious handicaps Plexiglas and Lu- 
cite, however, offered all the ad- 
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Courtesy Cudahy Packing Company 

Mixing envelope of plastics typifies 

consumer-convenience packaging ideas 

vantages of glass, transparency in 
particular, but did not possess its 
limitations. 

In appearance, it seems as though 
the perfume bottle is cast in a solid 
block of plastics; actually the trans- 
parent cube is made m two identical 
sections. Each half has a cavity on 
the inside that conforms to the out- 
lines of one side of a crown bottle. 
Moldmg, rather than fabricating, 
was selected as the most practicable 
and economical method of producing 
this package. Still further to speed 
production, both sections are made 
the same size so there is no need for 
balancing the production of two 
different dies so as to give an even 
number of halves. Any two parts can 
be fitted together to form one cube- 
packages. 

CONVENIENCE — A new flexible 
thermoplastic inner envelope for 
oleomargarine exemplifies the util- 
ity of plastics from the standpoint 
of convenience. Messy mixing dishes 
are eliminated since the yellow 
coloring can be kneaded evenly in- 
to the margarine while it is still 
tightly sealed within the plastics 
container. And there should be a 
saving m oleomargarine, too, since 
estimates indicate that every year 
2Vz percent of the total margarine 
production is lost through coloring 
waste. 

Cudahy Packing Company is the 
first manufacturer to take advantage 
of this new container, developed 
by Leo Peters of Harris Hall and 
Company, and now being manufac- 
tured in experimental quantities by 
Visking Corporation, producer of 
the thermoplastic film itself. 

This plastics film is factory-filled 
with oleomargarine, and a capsule 
containing the yellow dye suspended 
in edible oils is attached to the in- 
side surface of the envelope. The 
film is then heat-sealed. The pur- 
chaser when ready to color the 


product, pinches the capsule to 
force the dye out into the oleomar- 
garine so it can be diffused by 
kneading. 

The coloring operation with this 
new inner contamer requires only 
two minutes or less of kneading 
Still sealed inside the envelope, 
the colored margarine may be put 
back m the paper carton m which 
the product is sold and blocked 



Courtesy Celluplastic Corporation 
Storage, without rust or damage, is 
advantage to dealer and buyer alike 


back into shape The carton may 
then be placed in the refrigerator 
to allow the oleo to harden after 
which it may be easily cut m neat 
quarters or in fancy patties 

This package promises to elimi- 
nate returns due to leakage during 
hot weather; seal dirt out of the 
package completely, permit display 
on unrefrigerated counters; elimi- 
nate the use of dishes and pans 
formerly required in coloring, keep 
grease and hard-to-remove color 
stain off hands and clothing; and 
prevent margarine from picking up 
refrigeration odors. 

The strength of plastics film plus 
its transparency and flexibility are 
essential to the success of this pack- 
aging idea. But equally vital are 
the thermoplastic’s non-toxic quali- 
ties, its chemical stability in the 
presence of fatty acids and brine, 
its lack of color, and its low cost. 
Since the film can be made without 
a plasticizer, it imparts no odor or 
taste to the margarine. 

As in all plastics applications, 
whether they are in the field of 
packaging or in totally unrelated 
industries, the choice of the correct 
plastics is even more important 
than the decision to use them. How 
free a hand this leaves the designer 


or engineer is evidenced by the fact 
that, taking the 30 basic plastics 
materials, thousands of special for- 
mulations can be made up to meet 
as widely varying demands as were 
made by the producers of the two 
packages just described 

PROTECTION — Today, the Navy is 
putting many units of the fleet and 
all types of armament and equip- 
ment m long-term storage — packag- 
ing them m plastics to protect them 
agamst time and the elements, yet 
keeping them ready for almost in- 
stant active duty. 

The requirements for such “pack- 
aging” are economy, maximum 
moisture protection, and quick and 
easy removal. The answer, devel- 
oped by Dr William H. Holst and 
G. Russell Hersam of Butler and 
Company, and manufactured by 
R M. Hollmgshead Corporation, 
was a stnppable coating based on 
Vinylite resins. Only compressed 
air and spray guns are needed for 
application. 

The system begins with a frame - 



Eye-appeal of plastics is apparent in 

this acrylic "ice-cube" perfume pack 

work of pressure -sensitive tape 
built up around the object to be 
sealed. The spraying operation then 
applied to this skeletal frame con- 
sists of four steps. First the webbing 
solution is applied This consists of 
a vmyl-resin solution to which a 
webbing agent, Saran, has been 
added to produce filaments when 
emitted from a standard spray gun. 
These filaments, extruded in a cob- 
web-like form, bridge over but do 
not adhere to the surfaces with 
which they come into contact The 
web is built up to a point where 
sufficient strength is obtained to 
permit the application of the sec- 
ond coating. 

The second coating, the moisture 
barrier, is a solution of Vinylite 
resins with the webbing agent 
omitted. This cover is built up to a 
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film thickness that will give the 
desired strength plus low moisture 
vapor transmission. Then a pig- 
mented vmyl-resm top coating is 
added, the pigmentation bemg de- 
signed to resist the effects of the 
sun’s rays as well as protect against 
general weathering conditions. This 
step is needed only for long-term 
outdoor storage. 

Finally, regardless of whether a 
top coating is added, the protective 
package is evacuated of air and 
solvent fumes by the use of a hot- 
air blower. 

It is conceivable that this process- 
ing will find wide application in the 
shipment of such equipment as re- 
frigerators, washmg machines, 
tractors, outboard motors, and other 
types of household and industrial 
units. Storage and shipment under 
any climatic condition will then hold 
no dangers for the manufacturer. 

STRIP COATINGS— A different ap- 
proach to the packaging of metal 
parts is to be found in the strip 
coatings. Rather than covering en- 
tire units of mechanical equipment, 
these coatings are best used for 
component metal pieces such as 
gears, bearings, and so on. 

Ethyl- cellulose stripping was in- 
troduced to the packaging field dur- 
ing the war; since then a new type 
of coating based on cellulose ace- 
tate butyrate has made its appear- 
ance. This new material, with spe- 
cial characteristics of its own, is 
complementary rather than com- 
petitive to the ethyl cellulose com- 
pound. For example, it has lower 
tensile strength, higher elongation, 
and greater strippability. Hence it 
can be applied to and stripped from 
parts of greater intricacy. In addi- 
tion, this cellulose acetate butyrate 
coating deteriorates less due to aging 
in the melting tank. It has approxi- 
mately twice the load-carrymg 
capacity of the ethyl cellulose com- 
pound and therefore can be applied 
to heavier parts without danger of 
“squeeze-out.” With these ad- 
vantages, however, it costs approxi- 
mately twice as much as the ethyl 
cellulose compound; both the higher 
cost and the more versatile proper- 
ties are due to the fact that it con- 
tains about 50 percent of plastics in 
the formula as contrasted to 25 per- 
cent of plastics in the correspond- 
ing ethyl cellulose formula. 

TRIPLE-PLAY PACKAGES-Perhaps 
the more usual packaging applica- 
tion is one in which some of all 
the three factors — display* con- 
venience, and protection — are need- 
ed. A new development of this 
type is found in the rigid, folded 
vinyl and acetate boxes of the John 


H Oxley Company, licenser of the 
process and builder of the equip- 
ment. Solid corners, reinforced sides 
and ends if desired, and absence of 
any cement or solvent, are features 
of these packages which can be pro- 
duced in sizes varymg from a ring 
box to a container large enough 
to hold a blanket. 

The folds in the plastics sheet and 
the equipment that makes these 
folds are the heart of this new box- 
ing method. Almost as important is 
the die which permits the stamping 
out of almost knife-edge thin slots 
from the flat cellulose acetate or 
vinyl sheeting comprising the blanks 
for the boxes. After the flat vinyl 
or acetate sheets are die stamped, 
they are fed into a semi-automatic 
forming machine containing a knife- 
edge heater. With this equipment 
it is not necessary to heat the en- 
tire sheet of plastics; only thin lines 
need to be heated where the mate- 
rial will be folded. 

Just as there is almost no limit 
on the size of boxes made by this 
method, so it is with the color and 
rigidity. Governed by the use to 
which the box is to be put, a cus- 
tomer may use 0 0075 to 0 040- gage 
plastics sheet. Material of 0.015 gage 
is, however, recommended for most 

COSMETIC BAG 

Prevents Leakage , is 

Light and Flexible 

As protection against leaky cos- 
metic bottles in traveling bags, a 
zipper ed vinyl case large enough to 
hold a number of bottles and boxes, 
as well as wash- cloths and soap, 
has been recently introduced. 
Stitched with nylon thread, the case 
is fashioned of an unsupported vinyl 
co -polymer film which is both flex- 
ible and strong. The material is 
called Elasti- Glass and S. Buschs- 
baum Company manufactures the 
bag. 

Vinyl is well suited to travel ac- 
cessories as it is light in weight, 
water-proof, and resistant to oils 
and greases. It will stand up under 
packing, and will give good service 
in all climates, being impervious to 
fungi, mildew, extreme heat, or cold. 

PLASTICS HORSE 

Weighs 15 Pounds , 

Supports 400 Pounds 

A new toy comprises a phenolic - 
laminate rocking-horse body, a 
mane and tail made from vinyl 
monofilaments, and eyes molded 
from cellulose acetate. Realism is 
achieved through the application of 
actual ponyhide skin to the outside 


applications And the boxes can be 
made in any color m which the 
plastics is available. This selection 
is further augmented by the fact 
that the top and bottom of a box 
can be of differently colored mate- 
rial. Thus, a clear, transparent bot- 
tom may have either a clear top, 
a red top, or one in any of a multi- 
tude of colors Or the top may be 
clear and used with variously col- 
ored bottoms. 

The protection offered by these 
boxes is excellent. Their convenience 
lies in the fact that a product may 
be viewed by the public through the 
transparent top, yet be guarded from 
the soiling usually attendant upon 
repeated handling by either the 
public or the sales force. Eye appeal 
is there, of course, and the boxes 
have the added advantage of re-use 
possibilities. After the original con- 
tents have been removed the con- 
tainer may be used to hold gloves, 
handkerchiefs, or other articles. 

There are endless other types 
of plastics packages, but these ex- 
amples show how the materials, if 
properly selected, can meet the de- 
mands for display, protection, and 
convenience demanded by packag- 
ing designers, product manufac- 
turers, and the consumer. 

m ® 

of the laminated body. No stitching 
is required for this work, casein ad- 
hesives being used instead. 

The method of producing the body 
is an adaptation of the methods 
used in the fabrication of laminated 
helmets used for head protection 
by industrial workers. The hobby- 
horse body is first built up from 
phenolic-impregnated canvas sec- 
tions in a criss-crossed pattern. 
This lay-up is placed in a cast- 
phenolic mold where air pressure 
of about 30 pounds forces the im- 
pregnated canvas outward against 
the forming die. Curing is accom- 
plished by baking the parts for from 
six to eight hours under pressure. 

Mounted on aluminum rockers, 
the horse stands 34 inches high and 
weighs about 15 pounds; it is said 
to support 400 pounds. 

AUTO DOOR AND SEATS 
Now Formed of 
Laminated Plastics 

Among the newer applications of 
plastics in the automotive field are 
taxi doors and folding seat backs 
constructed from Melmac resin im- 
pregnated barrier and Kraft cores. 
The laminating of these coverings, 
presently available in a mottled 
white, is the work of the Formica 
Insulation Company. 
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ELECTRONICS 


Conducted by KEITH HENNEY 

Mechanized Wiring 


Many Hand Operations in Wiring Various Electrical and Electronic 
Mechanisms Can be Eliminated by the Use of Sprayed Metal Coatings, 
Pre-Formed and Welded Harnesses, and Metallic Paints Applied 
Through Silk Screens. Costs Can be Reduced and Efficiency Increased 


By JOHN MARKUS 

Associate Editor, Electronics 


S eeking means of offsetting sky- 
rocketing labor costs, electri- 
cal, radio, and electronic equip- 
ment manufacturers are seriously 
considering mechanization of the 
wiring required in their products. 
To this end, many different wirmg 
shortcuts are being tested in the 
development laboratories of alert 
manufacturers. As a result, new 
techniques are already in use as 
heralds of a trend toward speeding 
up the biggest hand-work opera- 
tion involved in the production of 
electrical equipment having compli- 
cated wiring 



Miniature tube leads are soldered to 
printed circuit; wires are eliminated 


Elimination of soldering opera- 
tions is one goal The latest elec- 
tronic adjustable-speed motor 
drives, made by General Electric 
Company for industrial applica- 
tions, have all resistors, capacitors, 
transformers, and other components 
connected together by the use of 
screw-type lugs and terminals. 
Punch presses crimp the lugs over 
the ends of the connecting leads 
and long rows of terminal screws 
on insulating panels are provided 
for making connections between 
parts. Only the tube sockets and 
certain small rheostats and poten- 
tiometers have soldered connections, 
because these parts are commer- 
cially available only with solder- 
ing lugs as terminals. The labor 
saving occurs here not only in as- 
sembly but m maintenance of the 
equipment during use; the techni- 
cian m an mdustrial plant can re- 
place a defective part m a jiffy with 
a screw driver as his only tool. 
Faulty soldered connections both 
during manufacture and repair are 
thus eliminated, making for greater 
reliability of industrial electronic 
equipment. This same technique is 
also used extensively for other elec- 
trical equipment. 

As conventionally done by hand, 
wiring is the most expensive part 
of the work involved in radio re- 
ceiver production. It involves cut- 
ting wires to length, stripping in- 
sulation from ends, bending wires 
to shape, connecting the ends of 
the wire to the proper points, and 
then soldering each end of each 
wire in turn. For an average five- 



Plastics chassis having sprayed metal 
circuits in sandblasted channels is 
neat, simple to inspect and service 


• LOOKING AHEAD • 
High cost of many electrical units 
can be reduced through use of new 
processes. . . Radio industry will 
make greatest gains but other elec- 
tronic manufacturers will profit in 
proportion. . . What has been done 
with motor drives, radio receivers, 
loop antennas, and resistances, can 
be extended to other fields. 


tube radio receiver this involves 
handling and soldering two or more 
wires or leads for some 40 different 
parts, often in a crowded under- 
chassis space which gives a result 
that looks much like a rat’s nest — 
and often is equally frail. 

AUTOMATIC WIRING — To over- 
come such difficulties, a method of 
applying all wiring to a chassis auto- 
matically in one operation with a 
spray of molten metal has been de- 
veloped by Promenette Radio and 
Television Corporation. An all-plas- 
tics chassis is covered with a mask 
having cut-out lines where connec- 
tions are to be made, and shallow 
grooves are sandblasted into the 
plastics. The process may in some 
cases be repeated with another 
mask on the other side of the 
chassis so that crossovers of con- 
necting paths are separated by the 
insulating chassis. 

The chassis is placed in a metal- 
lizing machine and molten metal is 
sprayed into the sand-blasted 
grooves through another mask. The 
molten metal hardens to provide 
the required connections between 
parts. Mounting of the parts in 
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drilled holes, with nuts and bolts or 
with rivets, serves to clamp ter- 
minals against the metal-filled 
grooves, achieving wirmg without 
wires. Some soldering of external 
leads is still required, such as an- 
tenna and loudspeaker leads, but 
the process may eventually be fur- 
ther developed to make all connec- 
tions at once. 

Mechanization of wiring by this 
molten-spray process offers a num- 
ber of advantages. Circuit and 
equipment design changes can be 
made as often as desired because 
masks are cheap and simple to 
make. Uniformity of production is 
assured because, if the mask is right, 
all connections must be correct 
Performance is improved and the 
number of final alinement adjust- 
ments and tests is minimized smce 
all wirmg m critical circuits is pre- 
cisely and uniformly positioned on 
all sets 

Another proposal for eliminating 
soldering operations involves form- 
ing stiff hookup wires to shape in 
punch presses, letting them slide 
down hoppers to correct positions 
in a jig on which tube sockets, re- 
sistors, capacitors, and coils have 
been previously placed either by 
hand or by other hoppers, then 
lowering a multi- electrode welding 
head over the assembly and elec- 
tronically spot-welding all connec- 
tions in one operation. 

Instead of using bent-to-shape 
wires, narrow strips of copper can 
be punched out with all the re- 
quired curves and right-angle 
bends taken by ordinary wiring, 
then welded to the terminals. In- 
sulating buttons would be used here 

Simple silk-screen stencil (right) is 
used with applicator (below) to apply 
silver paste to ceramic plate. Fart 
of printed circuit is seen under ]ig 


to support the strips m as many 
planes as are required to prevent 
short-circuits where strips cross 

PRINTED WIRING — Development 
of the radio proximity fuze for mor- 
tar and anti-aircraft shells during 
the war resulted in perfection of a 
new technique for printing wiring 
directly on a ceramic surface with a 
silver solution by a silk-screen 
process that makes possible the mass 
production of ultra- compact ampli- 
fiers, pocket radios, personal tele- 
phones, miniature hearing aids, 
meteorological instruments, and 
electronic control units In addition, 
the process permits applying re- 
sistors directly to the ceramic to 
give any desired resistance value, 
by applying a carbon solution with 
the silk screen or spraying it on 
through a mask. 

The process, as developed by 
Globe-Union, Inc., consists essen- 
tially of the following four steps: 
(1) Circuit wiring is printed or 
stencilled (using silver paint) onto 
a suitable chassis or base material, 
such as a plate of steatite, (2) re- 
sistors m the form of a carbon and 





lesm mixture are sprayed through 
positioning masks that locate them 
between appropriate silvered end 
tabs, (3) small disk- type capacitors, 
consistmg of a high-dielectnc-con- 
stant ceramic with both faces sil- 
vered, are attached directly to the 
silvered wiring on the plate; (4) 
termmals of other components such 
as tubes (or tube sockets for stand- 
aid replaceable tubes) are soldered 
into appropriately located and sil- 
vered holes m the ceramic. Used 
with the newly developed sub- 
mmiature tubes, the electronic cir- 
cuit assembly made possible by this 
process is extremely compact. 

Although the compactness of the 
method was the most important 
factor in its military application, 
other equally important and desir- 
able characteristics are the uni- 
formity of finished assemblies both 
in appearance and performance, 
high production speed, and ease of 
circuit checking. Uniformity is ob- 
tained since each circuit is an exact 
reproduction of the master pattern. 
High production speed is gained by 
the screening and spraying opera- 
tions, which combine in a few fast 
mechanical operations the slower 
operations of cutting wires to 
length and soldering wires and re- 
sistors into place. 

REPAIRS FACILITATED — Because 
of its two-dimensional nature and 
the open method of construction, 
circuits constructed by this new 
process lend themselves to rapid 
circuit tracing and repair. Faulty 
components such as resistors and 
capacitors which are on the chassis 
can be repaired, if necessary, by 
soldering a conventional component 
of equivalent value across each 
faulty part and opening the circuit 
leading to the fault. 

The leads between components 
are applied by a process in which 
the silver is intimately bonded to 
the ceramic. The metal is in the 
form of finely divided silver or silver 
oxide uniformly dispersed in a 
suitable vehicle The consistency is 
adjusted with solvents to meet re- 
quirements for the specific type of 
application. 

The method most commonly used 
for circuit reproduction is a screen- 
ing process m which the silver 
paint is dispersed through the open 
mesh of a silk screen arranged as 
a mask to define the circuit. This 
makes it possible to print circuits 
of any degree of complexity. Com- 
plicated designs can be held to 
very close tolerances. The deposited 
or printed film thickness is very 
uniform and but little silver paint 
is wasted. The silk is stretched 
tightly on a wooden frame and 
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Screw driver is only tool needed for 
replacing wiring on this equipment 


coated with gelatin or polyvinyl 
alcohol, which is made photosensi- 
tive with potassium dichromate A 
photographic positive of the circuit 
( is held tightly against the sensitized 
silk screen and exposed to light 
The portions of the sensitized coat- 
ing exposed to light become in- 
soluble m water. Those poitions 
which are not exposed to light are 
water soluble and can be washed 
out. The parts that wash out from 
the design are to be printed 

The next step is to place the 
silver paint, m paste form, on one 
end of the top surface of the screen 
The ceramic chassis or other sur- 
face to be painted is brought into 
contact with the bottom of the 
screen A neoprene bar is moved 
across the top surface of the silk, 
pushing the paste ahead of it and 
through the open mesh of the screen 
pattern The paint forced through 
the open mesh is deposited on the 
ceramic plate m a design which 
conforms identically to that of the 
screen pattern. 

After applying the silver to the 
ceramic, the parts are placed in 
a furnace and heated to a tempera- 
ture between 1300 and 1500 degrees, 
Fahrenheit. This temperature re- 
moves the vehicle and solvents, and 
intimately bonds the silver to the 
ceramic. 

When making resistors, the proc- 
ess involves the application of an 
accurately controlled amount of re- 
sistance paint to the ceramic sur- 
face The paint consists of a con- 
ducting material, a filler or inert 
material, and a vehicle or binder 
By varying the quantities of these 
ingredients, paints may be obtained 
covering a resistance range from 
three ohms to 200 megohms per unit 
length. 

The resistor paint is usually ap- 
plied through masks by a spray 
After air drying, the masks are re- 
moved and the paint is cured in an 
oven at 300 degrees, Fahrenheit, 
for several hours to produce stable 
resistors. A special resin coating is 
applied to the resistors to protect 
them against humidity and tempera- 
ture effects. 


Where necessary, amplifier, filter, 
or other control circuit assemblies 
may be printed on small ceramic 
blocks and plugged into a main 
chassis. Replacements can then be 
made just as easily as changing a 
tube Furthermore, any tampering 
with a circuit by inexperienced 
personnel is immediately apparent, 
as ordinary resistors or capacitors 
soldered across the printed com- 
ponents will be clearly visible 

STAMPED LOOPS — Built-in loop 
antennas for table -model radio sets 
are being stamped out in a single 
operation by a variation of the 
printed-wiring technique In this 
method, used by A W Franklin 
Company, a sheet of copper foil 
and an adhesive -covered insulating 
panel are placed m a special punch 
press that stamps out the rectangu- 
lar spiral turns of the* antenna coil 
and attaches them to the support- 
ing panel m one operation. To get 
spacing between turns, the die 
forces the cut edges of each turn 
into the panel so that each turn is 
V-shaped and hence narrower than 
a flat strip. 

Compared to the conventional 
wound loop mounted on the back 
of the cabinet, the new Airloop is 
lower m price and itself provides a 
back for the set Accurate stamping 
of the turns means that no ad- 
justment of the turns is necessary 
by the set manufacturer in final 
assembly to compensate for varia- 
tions m winding. Over a million of 
these loops have already been turned 
out. 

Thus is the highly competitive 
radio and electronic industry seek- 
ing, by mechanization of wiring, the 
answer to rising labor costs and 
shorter working hours. Whether 
any or all of these techniques will 
become standard practice depends 
upon the great host of human and 
economic factors that are governing 
the growth of the electronics in- 
dustry itself 


GAS-STOVE GENERATOR 
Charges Batteries or 
Operates Radio Equipment 

Heat from a gasoline burner is 
converted directly into electricity 
m a modern industrial application 
of the thermoelectric principle The 
new thermoelectric generator pro- 
vides a small, noiseless source of 
power for charging storage batteries 
and operating radio equipment. 
Three sizes have been developed; 


one generates 2 Yz volts at two am- 
peres d c. for charging the new two- 
volt storage batteries used in port- 
able radio equipment, and runs for 
eight hours on a gallon of fuel; an- 
other gives 10 watts at six volts 
for charging standard auto storage 
batteries; the third has an output 
of 20 watts at 12 volts, enough to 
operate a 14-tube F-M combination 
transmitter and receiver such as 
might be used m cars for highway 
radiophone service. 

In addition, heat is available foi 
cooking or for warming up a room, 
even while electricity is being gen- 
erated by application of the 1100 
degree, Fahrenheit, flame to the 
banks of thermocouple units 

COFFEE 

Roasted Electronically 

at Retail Market 

F oh roasting coffee on the spot in 
gioceiy stores and restaurants, an 
electionic coffee roaster approxi- 
mately the size of a cash register 
has been developed by A S. Torres, 
Colombian inventor. Green coffee, 
dumped into a hopper, is pre-heated 
to 900 degrees, Fahrenheit, then 
roasted by a combination of coils 
and infra-red lamps at the rate of a 
pound m about two minutes. The 
roasting is ended automatically by 
a photo-electric device that meas- 
ures reflected radiations from the 
coffee beans — green coffee beans are 
good reflectors, roasted beans very 
poor ones. 

Advantages claimed are that by 
buying blended green coffee and 
roasting it himself, the grocer can 
lower current retail coffee prices, 
consumers will get fresher coffee, 
and they will buy more of it at the 
lower price 



Two minutes average roasting time 
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Uniform flame mass shows efficient combustion with new head 


Old type combustion head gives ragged flame, is inefficient 



Conducted by E. F. LINDSLEY 


Fuel Oils Have Changed 


Not so Dramatic as Some Petroleum Developments, but Holding a Vital 
Interest for Oil Heat Users, is the Current Transition to Better and 
Somewhat Different "Cat-Cracked" Fuel Oils. Efficient Heating Will 
Depend on Proper Adaptations of Present Burners to a New Oil "Diet" 

By WILLIAM A. SULLIVAN 

Senior Applications and Development Engineer, 

Manufacturing Department, Shell Oil Company, Inc. 


C atalytic cracking, a compara- 
tively new development in oil 
refining, has caused a minor revo- 
lution in the fuel- oil business. 
While straight-run and thermally- 
cracked distillates supplied the en- 
tire fuel-oil requirement before the 
war, "cat- cracking” now provides 
much of this gallonage, and see ms 
destined to produce an ever larger 
share in the future. 

Straight-run refining takes out of 
crude oil, by distillation, only those 
chemical compounds present in the 
oil when it came from the ground. 
Thermal cracking is an improve- 
ment on this. By subjecting crude 
oil to intense heat or to combined 
heat and pressure, it breaks down 


the more complex molecules origi- 
nally present into simpler ones; in 
other words, it re-forms the origi- 
nal chemical compounds into new 
compounds to get a larger yield of 
the products most desired. 

"Cat-cracking” is an elaboration 
of thermal cracking Oil is cracked 
in the presence of a catalyst — such 
as certain compounds of man- 
ganese, iron, aluminum, and silica — 
to produce either different arrange- 
ments of molecules than can be 
had by thermal cracking, or to pro- 
duce the same arrangements at dif- 
ferent temperatures and pressures. 
The process reached a high stage 
of development during the war when 
it was responsible for turning out 


enormous quantities of high-octane 
aviation gasoline, and for every 
gallon of "cat-cracked” gasoline 
produced, an approximately equal 
volume of fuel-oil distillate was 
turned out. 

To answer the questions regard- 
ing this war-time fuel oil with re- 
spect to the operation of both pre- 
war and future oil burners, exten- 
sive investigations have been car- 
ried out at Shell’s Sewaren Fuel Oil 
Laboratory. 

BURNER TESTS— Here, before the 
development of catalytic cracking 
reached commercial production, 
engineers and petroleum chemists 
engaged in thorough experimenta- 
tion with “cat-cracked” fuels to find 
the answers to these questions. 
Many varieties of the fuel, pro- 
duced under different operating 
conditions in refinery pilot plants 
and in commercial units, were tested 
in the laboratory. These findings 
were checked against the results 
of a year of field experience, in 
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• LOOKING AHEAD ® 
More research on oil heating pro- 
blems to come . . . Closer matching 
of burner designs and fuel charac- 
teristics . . . Cleaner operation at 
higher levels of efficiency . . . Lower 
fuel consumption with better fuels 
. . . More general understanding of 
burner installation fundamentals 
...Wider industrial use of oil heat. 


which the marketing orgamzations 
checked the reaction of consumers 
to millions of barrels of “cat- 
cracked” fuel distributed through- 
out the country. 

Results of these tests offered sub- 
stantial evidence that “cat-cracked” 
fuels are superior in many respects 
to the thermal- cracked and straight- 
run distillates of which pre-war 
fuels were composed, and that they 
may actually accelerate the greater 
acceptance of oil as an economical 
and satisfactory form of heat. 

One important factor is that cata- 


tendencies tow aid corrosion of 
metallic oil-burner parts, such as 
copper lines, pump seals, and pres- 
sure-regulating valves. Their differ- 
ence from many pre-war and war- 
time fuels in this respect is 
apparently due to the fact that corro- 
sive compounds which may be pres- 
ent m feed stock are either removed 
during the cracking or subsequent 
treating processes, or are chemically 
converted to non-corrosive forms 

The impression has become rather 
widespread that catalytic fuels are 
much heavier than pre-war fuels 
In weight per gallon this is true, 
they weigh more than straight-run 
distillates of comparable boiling 
range. But this is actually a distinct 
advantage because the heavier the 
gravity of the fuel, the higher its 
heat value. In viscosity, the most 
reliable measure of the ease with 
which oil can be atomized, the dif- 
ference between catalytic and 
straight-run fuels is negligible; cata- 
lytic fuels are lighter, if anything, 
in this respect. 

In pour point, due to their higher 


aromatic content and lower paraf- 
fimcity, catalytic distillates run 
lower than their predecessors. This 
is still another point m their favor, 
since it makes for easier handling m 
extremely cold weather 

AIR-OIL MIXING— Actually, cata- 
lytic distillates rate lower than pre- 
war fuels m only one lespect. Under 
adverse burning conditions, they 
show a somewhat greater tendency 
to smoke and carbonize than 
straight-run distillates in the same 
boilmg range. It should be noted 
that this is under adverse burning 
conditions In heating apparatus 
that provides proper burning, cata- 
lytic fuels exhibit no greater tend- 
ency to smoke than straight-run 
fuels. 

The petroleum engineers offer the 
following explanation for this. 
Burnmg the high proportion of aro- 
matics in catalytic fuels involves 
splitting apart the carbon and hy- 
drogen and burning each element 
separately. Unless each carbon par- 
ticle thus liberated is surrounded 
by air while still at high tempera- 
ture, it escapes without being 
burned and appears as smoke, soot, 
or carbon Catalytic fuels, hence, 
require more thorough mixing with 
air than some fuels to completely 
ignite all the free carbon split off 
during the combustion process In 
general, more efficient mixing of 
air and oil is the basic issue around 
which revolve almost all adaptations 
of the fuel to existing burners and 
the design of new burners. 

Tests conducted on vertical, ro- 
tary-wall flame burners, for ex- 
ample, have demonstrated the im- 
portant role timing plays m mixing 
air and oil when burning catalytic 


Combustion head 
installed in blower 
mouth For best 
efficiency, relative 
positions of 
oil nozzle, flanges, 
and blower 
mouth are mutually 
adjustable 



lytic distillates are inherently 
cleaner and less likely to deteriorate 
and form sediment m storage than 
many untreated straight-run dis- 
tillates and the average thermally- 
cracked distillate. This is because 
catalytic cracking produces a rela- 
tively high percentage of aromatic 
compounds, considered the most 
stable of the four hydro- carbon 
groups. The small percentage 
of remaining unstable constituents 
responds quite readily to removal 
by acid treatment. When the in- 
creasing industrial and domestic 
use of oil burners is considered, this 
factor of cleanliness becomes a par- 
ticularly welcome improvement. In 
the case of domestic units, burners 
must operate at relatively low firing 
rates and are more susceptible to 
clogging of the atomizing nozzle or 
oil-metering valve than the larger 
industrial sizes. 

Catalytic fuels have shown no 


Portion of oil-heat 
research and 
testing laboratory. 
New fuels, new 
equipment, and wider 
use of oil heat 
have posed a 
variety of questions 
answerable only 
by service-type tests 
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fuels With low-type grills clipped 
on the edge of the flame rim, there 
was a limit to the amount of cata- 
lytically- cracked fuel that could be 
blended with a straight-run distil- 
late without producing excessive 
smoke and forming a heavy carbon 
build-up on heating surfaces at the 
base of the boiler. By simply raising 
grills about two inches above their 
normal setting, however, thus af- 
fording a slightly longer time foi 
mixing air and oil before combus- 
tion, it was possible to burn 100 pel - 
cent of catalytically cracked fuel 
without a trace of smoke and with- 
out objectionable carbon formation, 
over a prolonged period of opera- 
tion 

Increasing the diameter of the 
fan also gave marked improvement 
m performance of vertical, rotary 
burners on catalytic fuels This pro- 
duced a higher velocity air stream, 
which provided greater turbulence 
and more intimate mixing of air and 
oil m the eaily combustion stages. 

In both cases, these were rela- 
tively simple changes, but still suf- 
ficient to bring burning conditions 
in line with fuel requirements, just 
as retarding the spark timing in an 
automobile engine suppresses the 
tendency of gasoline to knock In- 
deed, the two phenomena appear to 
be closely related 

Improved performance of both 
catalytic and pre-war fuels can be 
obtained from the gun-type burner 
by closer control of the air- fuel 
mixture. The largest percentage of 
all smaller burners are of this type, 
and, taken as a whole, they are less 
critical to the composition of the 
fuel than any other burner. 

In most cases, the tendency of 
catalytic fuels to smoke can be 
overcome m gun- type burners by 
simply opening the fan shutter and 
supplying more air This is the easy 
way out, however, and not neces- 
sarily the most desirable. While the 
oil will burn completely this way, 
the heat produced is wasted m heat- 
ing excess air. Thus gains that 
should be realized from the higher 
heat content of the catalytic fuel 
are nullified. 

COMBUSTION HEADS — In making 
a special study of the problem, it 
was found that the design of the 
combustion head or air turbulator 
was the most important single factor 
influencing gun-type burner effi- 
ciency. By designing the mixing 
head so as to maintain high velocity 
air at a point where it enters the 
ofi spray, an intimate air- oil mixture 
could be obtained without greatly 
increasing the volume of air beyond 
the theoretical amount required to 
burn the oil. By this means, it was 


possible to bum a 100 peicent cata- 
lytically-cracked fuel with no smoke 
w hat ever, and with a practically 
negligible loss of heat through ex- 
cess air 

This new combustion head, de- 
signed at the Sewaren laboratories, 
is now being licensed to burner 
manufacturers who wish to mcorpo- 
late it into their own design, and, 
m addition, research is underway 
to investigate the possibilities of 
adapting it to existing gun -type 
burners already installed 

Fifteen years ago, the petroleum 
industry thought of sales chiefly m 
terms of gasoline. Fuel oil was a 
minor by-product that received 
scant attention. Today the demand 
for fuel oil has skyrocketed to such 
proportions that it has taken its 
place along with gasoline as a major 
pioduct of refining. Annual con- 
sumption m the United States is m 
the billions of gallons, and is con- 
stantly on the increase. 

Although straight-run and ther- 
mal-cracked distillates, each with 
their own special merits, will con- 
tinue to supply much of this de- 
mand, there is little doubt but that 
the trend is in the direction of more 
and more catalytically cracked fuels 
As time goes by, adaptations to ex- 
isting burner installations, and com- 
pletely new designs m burners, will 
enable the industrial and domestic 
consumer alike to obtain the maxi- 
mum benefits from it. 


® ® $ 

FUEL CONTROL 
Gives Improved 
Diesel Performance 

I improvement and refinements m 
the fuel injection system of the 
modern Diesel engine are respon- 
sible for its versatility, according to 
Ralph L. Boyer, chief engineer of 
The Cooper-Bessemer Corporation 
In the Cooper-Bessemer fuel in- 
jection system, component parts are 
lapped and fitted to within 25 mil- 
lionths of an inch. One such part is 
a plunger that fits into a small cylin- 
der through which fuel oil is 
pumped into »the engine cylinder 
for combustion. The reason for such 
precision is that this heavy fuel oil 
is pumped at a pressure of from 
7000 to 10,000 pounds per square 
inch, and any appreciable leakage 
would be greatly magnified by the 
terrific force. 

The oil is pumped through the 
system to an injection spray nozzle 
about the thickness of a lead pencil. 
At the tip of the nozzle there is a 



Diesel fuel injector bodies and stems 
must be precisely lapped or polished 


ring of from six to ten holes, each 
one drilled individually to a diametei 
of .008 inch, and each one drilled 
at precisely the same angle to as- 
sure uniform injection. On this ex- 
act uniformity depends the effi- 
ciency of the entire power plant, 
for if the fuel oil does not enter the 
cylinder as a fine fog which can be 
, completely burned, power is lost 
and “knocking” can be expected 

POUR POINT 

Depressed , Viscosity Index 

Raised by Oil Additive 

Intended for wax-base lubiicatmg 
oils, a new material not only lowers 
the pour point of many oils effec- 
tively but also retains the reduced 
pour point under cyclic temperature 
changes Pai affin-base motor oils m 
the SAE-1G and SAE-20 range 
which show a tendency to revert to 
their original pour points with some 
additives, aie reported to be effec- 
tively stabilized with Acryloid 150 
Stable pour points as much as 40 or 
50 degrees, Fahrenheit, below the 
original pour point are claimed to 
be obtainable. 

In addition to its characteristics 
as a pour-point depiessant, Acry- 
loid 150 is also described as an ef- 
fective viscosity-mdex improver 
Thus it is possible to raise the vis- 
cosity index appreciably and at the 
same time lower the pour point with 
the addition of this material. It is 
suggested that a refiner might, 
therefore, cross-brand oils, produc- 
ing an oil which vail meet both SAE 
10 -W and SAE-20 specifications 

The developers, Rohm and Haas 
Company advise that Acryloid 150 
be used m quantities of about 1 
percent and that it is readily 
blended with mineral oils by any 
of the commonly used methods. 
Since the material is supplied as a 
fairly viscous product it is desirable 
either to heat the Acryloid to about 
150 degrees, Fahrenheit, before add- 
ing, or to heat the entire blend after 
the addition of the depressant. Mix- 
ing is ordmarily accomplished by 
circulating pumps or paddle stirrers. 
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ENGINEERING 


Machine Tools For Heating 


To Apply Heat Where and When Wanted, and in Exactly the Right 
Amount, Has Long Been a Dream of Metal-Working Industries. Now k 
Contoured Ceramics, High-Frequency Currents, Controlled-Atmosphere 
Furnaces, and Molten-Salt Baths Give Precision to Heating Processes 

By EDWIN LAIRD CADY 


• LOOKING AHEAD • 
An increasing number of "punched- 
out and brazed-tagether" articles 
. . . Fewer fatigue failures with selec- 
tive-area heat treating . . . Faster 
machining with heated metal will 
be a boon to cost-conscious industry 
. . . Longer wear from bearing sur- 
faces ... Less internal-strain distor- 
tion of precision parts . . . Automatic 
controls will eliminate variations 
between heat-treat batches. 


I n plants all over the country 
* several different types of ma- 
chine tools are starting all-out races 
for the right to perform industrial 
heating jobs. 

The competing machines are be- 
ing mounted beside each othei , 
sometimes on a winner -take -all 
basis, more often with the idea that 
each shall take over such tasks on 
the production line as it proves itself 
best able to perfoim 

Guiding every move on each ma- 
chine are staffs of the keenest 
brained application engineers that 
industry can produce. College pro- 
fessors are being lured from their 
lecture platforms to get out into the 
factories for a few days at a time 
and apply the latest heating theories 
Technical and business men are 
watching every improvement m their 
own and competitors’ machines, 
working intensively, seven days a 
week to apply new equipment, 
thinking and experimenting 

The stakes are big. Winners will 
make huge installation sales right 
now And they will have the right 
to go out and use every success as a 
sales argument all over the world 

Sitting on the benches and wait- 
ing to get into the game m some 
cases, carrying the ball and playing 
a stellar role m others, are the 
makers of chemicals and of equip- 
ment for de-scalmg, the designers 
of all kinds of production tools and 
equipment, the makers of every 


kind of metal and other raw mate- 
rial This as a contest the like of 
which has not been seen smce the 
days nearly 40 years ago when high- 
speed steels and production- grind- 
ing machines almost simultaneously 
made their first ma]or impacts on 
the production lines. No one knows 
what the ultimate effects upon all 
kinds of industry will be 

CERAMIC HEATING— One of the 

entries is so wholly new to most 
production men that very few other 
than its own engmeeis have any 
clear idea of what it can do It 
works by first pie-mixmg air and 
combustible gas, putting this mix- 
ture under caiefully controlled 
pressure, then feeding the mixture 
to specially shaped ceramic sur- 
faces. 

Once they are warmed up, the 
ceramic surfaces supply ladiant 


heat which not only helps to heat 
the work but also promotes com- 
bustion of the gas and air mixture 
and makes it easier to keep the 
amount of combustion heat under 
exact control. The contours of these 
ceramics are shaped as accurately 
as those of precision dies They di- 
rect the heat so that it follows the 
contours of the work pieces and 
is applied, heavily m one spot, more 
lightly m another, just as it is 
wanted along the work surface. 

These machines can heat selected 
areas of pieces, or whole pieces, as 
desired They use automatic timing 
devices, materials-handlmg mecha- 
nisms, and quenching means as 
needed. In operation, the work piece 
advances to the heating zone, is po- 
sitioned at an exact distance from 
the ceramic surfaces, turned if 
necessary, then with split-second 
timing is moved to the quench tank 


A battery of 
gas-fired heat-treat 
furnaces Here 
Mow cost, long-known 
practices, and 
wide a acceptance have 
combined with 
modern de-scaling 
techniques to 
give the simple type 
furnace a fighting 
position among 
newer heating tools 
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or othei cooling zone Ceramic heat- 
ing saw extensive application dur- 
ing the war and is eunently in- 
vading many fresh fields 

H-F HEATING — Induction-heating 
machines are racing for the same 
controlled- area heating maiket, and 
have a long head start for it These 
devices take alternating current — 
direct current may also be used — 
at the standard 60 or other cycles 
used in the plant, employ rotary 
converters or various kinds of elec- 
tronic circuits to step up the fre- 
quency to anything from 3000 to 
50,000,000 cycles, and pass these 
high-frequency currents through 
“inductors” or work coils The work 
goes within the coil but is carefully 
kept from touchmg it. Magnetic flux 
from the work coil passes across 
the narrow air gap to the work it- 
self and sets up eddy currents which 
reverse their directions withm the 
work piece twice as many times a 
second as the current has cycles. 
These eddy currents or circuit 
“losses” cause the work to heat up. 

Induction heating engineers 1 de- 
sign and shape the work coils as 
carefully as the gas -ceramic ma- 
chine manufacturers do their ceram- 
ics. The timing, positioning, work 
handling are just as exact Between 
these two it is a tool-makeis 5 con- 
test. Both methods really proved 
themselves for the first time during 
the war. Induction heating was 10 
years old when the war began, but 
with the exception of a few automo- 
bile and other large plants very 
few engineers knew much about 
it. Installations were few and on 
many war jobs induction heating 
was able to perform its production 
miracles only after application engi- 


neeis had sweated over it for a yeai 
or more But it came out of the 
wai a proved production tool with 
capabilities and techniques so well 
known that now smgle installations 
costing as much as $500,006 are be- 
ing made Its peace-time maiket is 
at least 20 times as laige as its war- 
time one. 

FURNACES FIGHT BACK — The m- 

duction-heatmg and the gas-ceramic 
machines use high heating speeds, 
especially for local-area heating, to 
avoid scaling the metal. They move 
their work pieces into and out of the 
heating zones with a series of quick 
movements interspersed with care- 
fully timed pauses for heating. 

Working right beside them 
are conti olled-atmospheie furnaces 
Through these the work pieces 
move m steady streams. Timing is 
exact, work-handlmg mechanisms 
are well thought out, but selected- 
area heating is difficult if not im- 
possible. Thus the contest between 
a furnace with the work moving 
slowly and steadily and two ma- 
chines in which the work jumps 
quickly and then pauses becomes 
that of a tortoise versus two hares 
of different breeds. 

The older style furnaces which 
use atmospheres that are controlled 
very little, or not controlled at all, 
are by no means out of the run- 
ning. They can set up scale losses 
which amount to as much as 3 per- 
cent of the metal heated. But they 
are by far the least expensive to op- 
erate They cost less per ton of 
heating capacity to install. And 
with such processes as sodium-hy- 
dride de- scaling available, the 
amount of loss to scaling is reduced 
to the actual scale produced in the 


furnace, theie is practically no ad- 
ditional loss of metal to pickle baths 
Makers of metals -cleaning com- 
pounds are bolstering the case of the 
open- muffle furnace and all kinds 
of open-fire heating. Their prod- 
ucts can take off the scale from most 
metals, and leave clean and corro- 
sion-resistant coatings behind them 
And the open-muffle furnace has the 
advantage of years of use m fac- 
tories. Everyone knows how to use 
it 

MORE TO COME— Just nosmg its 
way into this contest is the modern 
salt bath. Here, the temperature 
can be controlled with greater ac- 
curacy than m any other device. 
No one can even guess what salt 
baths will be accomplishing when 
the chemists have developed the 
salts a little further. Right now, the 
most exactly controlled hardening, 
much de-scaling, and even some 
soldering and brazing in which the 
pieces are heat treated while being 
fastened together, all are being 
done m salt baths 
The production manager, then, has 
a great deal to watch as these gas- 
ceramic, mduction-heatmg, con- 
trolled-atmosphere furnace, open- 



Ceramic-furnace unit is a product of 
exact design for exacting heating jobs 


muffle furnace backed by modern 
de-scaling, modern salt bath, and 
many other heat-treating machine 
tools compete for places on his pro- 
duction line. Some of the things that 
will happen are sure to be almost 
revolutionary. 

Soldering and brazmg operations 
will become fully mechanized as 
never before, and more of them will 
be performed than ever before 
Dozens of new silver solder, braze, 
and soft-solder alloys, and better 
fluxes, will be worked out to fit the 
new mechanical techniques. All such 
jointing alloys will be cut to size 
and perhaps stamped to shape, or 
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Controlled atmosphere furnaces de- 
mand precision controls Note panel 


will be m liquid or plastic forms 
but be fed in exactly controlled 
amounts to exactly designated areas. 
The forming and placing of solder 
and braze alloys will become a 
new mechanical art with specially 
developed equipment. The contours 
and tolerances of the parts to be 
joined will be maintained far more 
exactly than they are now, with 
operations of punch presses and 
other machine tools affected accord- 
ingly. Another brand new mechani- 
cal art will be developed for rapid 
positioning of the parts to be joined 
and for holding them m position 
during the heating operation Most 
of the new equipment for soldering 
and brazing has not yet reached 
the drafting-board stage. 

SELECTIVE- AREA HEAT— As a re- 
sult of these developments, there 
will be much swapping of positions 
between high- alloy and low-alloy 
metals. 

Low-alloy steels and other metals 
can be so hardened on selective 
areas that they have the wear re- 
sistance of present high-alloy coun- 
terparts The savings by substitut- 
ing the low alloys will be m metals 
and in machining costs. 

By contrast, selective-area hard- 
ening often can save enough on the 
heat treating, the straightening, the 
secondary grinding, and other pro- 
duction costs so that it pays to use 
higher-alloy metals. 

In between the high and the low 
are wide ranges of medium-alloy 
metals. These will take over assign- 
ments from both ends of the range. 

Selective -area hardening and an- 
nealing, and far wider selectivity 
of what may be brazed or soldered, 
are resources which the stress engi- 
neer has long awaited. With them, 


machine paits can be so designed 
that the stresses concentrate m the 
places where they can do the least 
damage. Sprocket and clutch teeth, 
for example, can be so hardened 
that most of the tensile and shearing 
stresses are transferred by the stif- 
fened teeth to the resilient and un- 
hardened masses of metal below 
the teeth. When this happens, a 
highly stressed part can be made 
20 percent or more lighter and still 
have far more durability than the 
original. 

By annealing selected areas of 
parts and leaving the remainders 
hard, the parts can be straightened 
far more rapidly. Some areas can be 
stiff to withstand chuck- jaw pres- 
sures while others are softened for 
machining. All sorts of new paits 
can be made by simple twisting or 
bending of pre- formed shapes, the 
areas from and to which metal will 
flow m drawing-press dies can be 
so controlled that stronger and 
better parts are made with lower 
die and fabrication costs. 

MAGIC TEMPERATURES— Carbon 
steels are much stronger at about 
600 degrees, Fahrenheit, than at 
room temperature. Many machining 
operations, especially on bars of less 


STEEL WOOL 

Now Made from Stainless 
To Gain m Quality 

In modern industrial processes, steel 
wool is clamped between disks to 
form buffing and scouring wheels, 
is formed into balls and cones which 
can be mounted in drill chucks, and 
is used by many another power 
driven method. 

Industrial steel wool needs several 
controlled qualities. Sharpness of 
the edges of individual strands, free- 
dom from saw teeth on those edges, 
controlled amounts of resiliency, and 
resistance to damage by fatigue fail- 
ures of the strands and by corrosion, 
are among them. 

To obtain increased amounts of 
these qualities, industry is turning 
to steel wools made of alloy steels. 
Stainless steels are increasing in use 
for this purpose. The stainless steels 
are strong, take edges which are 
sharp and durable, and, of course, 
are highly resistant to corrosion 

MACHINE SCRAPS 

Melt Without Burning 
In Electric Furnaces 

The old-time foundryman’s dream 
was to melt scrap chips taken direct 
from the machine shop. Unfortu- 


than a half- inch diameter, now have 
to be slowed down to prevent the 
steel from springing away from the 
tool, from tearing, or from twisting 
off The attachment of selective- 
area heating devices directly to ma- 
chine tools will permit the machin- 
ing of this steel at a temperature 
which gives the greatest mechanical 
strength, with machining speeds 
which are undreamed of today 

Various alloys of copper, mag- 
nesium, aluminum, and other metals 
have their individual u magic tem- 
peratures” at which they can be 
machined, drawn, spun, stamped, 
or cold forged far more easily than 
at any other tempeiatures. At pres- 
ent, these temperatures are listed 
among the known facts which are 
impractical of application The mod- 
ern machine tools for heating will 
change all that 

The race is on, then, to see which 
machine tools for heating will be 
quickest and best m the business of 
bringing hundreds of benefits to in- 
dustry. And the integrating and 
mechanizing of heatmg devices to 
the point where they can be re- 
garded only as machine tools is 
the most promising as well as dra- 
matic fact m the mechanical engi- 
neering world today. 



Foundry furnace salvages scrap 


nately, chips burn up in ordinary 
cupolas. 

Modern electric furnaces protect 
the chips against excess air, can 
melt the chips in inert- gas atmos- 
pheres if necessary. In them, the 
scrap can be carefully mixed to 
control the alloy ingredients. 

Often the presence of such a fur- 
nace in a foundry connected with a 
machine shop can melt scrap at high 
enough savings to mean difference 
between profit and loss on the ma- 
chining of alloy steels. 
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Courtesy Stinson 

Rapid take-off, fast climb are vital to safety, make smaller fields practical 


Convenient and correctly designed 
control handles contribute 
to comfort and security 
of private pilots Also shown 
in the photograph 
below is the clean, smooth 
instrument panel in a 
s Stinson Voyager 150 Such 
panels are not only 
attractive in appearance but 
are an added safety 
feature in case of an accident 


AVIATION 


Plane Sense 

and Safety 



Analyzed in Terms of Accident Causes, Private Flying's Safety Record 
Clearly Shows the High Price of Recklessness. Sane Flight, However, 
is Relatively Safe. In a Determined Effort to Cut the Toll, Government 
and Industry Now Combine in an All-Out, Safe-Flying Campaign 

By ALEXANDER KlEMiN 

Aeronautical Consultant, Research Associate, 

Daniel Guggenheim School of Aeronautics, New York University 


T he future of private flymg 
seems assured. Plane designs 
are excellent; manufacturers have 
thousands of orders on the books; 
learning to fly is easy; aviation is 
expensive but not too expensive; 
and great numbers of people have 
both the money and the desire to 
engage in private flight. One less 
sanguine factor remains — the poor 
safety record of private aviation. 

Mr. Jerome Lederer, Chief Engi- 
neer of Aero Insurance Under- 
writers and a recognized authority 
on aviation safety, takes a frankly 
pessimistic view. In a speech be- 
fore the Private Flying Conference 
of the National Aeronautic Associa- 


tion, Mr Lederer said. “In the past 
15 years I have tried every means 
. . . to get pilots, mechanics, air- 
port operators, and other aviation 
enthusiasts to adopt,* safe practices. 
The figures show that my efforts 
and those of -others' have failed 
miserably. Before the war, in the 
worst year, about 40,000 people 
were killed on the highways. If 
there were as many aircraft as auto- 
mobiles, the yearly aviation death 
rate would not be a mere 40,000 per 
year but 250, 000*” 

Unfortunately, sound statistics 
support Mr. Lederer’s comments 
An accompanying table offers the 
comparative safety record, as pre- 


sented by the National Safety 
Council, based on the average fig- 
ures for 1939 and 1940; the last 
two years for which valid aviation 
records are available In this analy- 
sis, drivers of passenger automobiles 
and pilots of private planes are con- 
sidered passengers. 

Regular transport flying is safer 
than the automobile, though it does 
not make quite as good a showing 
as the railroads. But the figures for 
private flying are deplorable 1 Ac- 
tually, private flying should be neai - 
ly as safe as transport flying. It is 
not the intrinsic character of private 
flying which makes it hazardous It 
is a neglect of safe practices, plus 
low stunting and reckless flying, 
which mar the situation. 

In one week, the Civil Aero- 
nautics Safety Board reported fiv^ 
light-plane accidents m various 
parts of the country Each of the 
five accidents was due to reckless 
flying or poor piloting. Some of the 
CAB reports read: “Poor piloting, 
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• LOOKING AHEAD • 
For a while, a continuance of private 
aviation accidents as more and more 
people fly. . . Later, a growth of pub- 
lic indignation, even more strenuous 
safety campaigns by all concerned 
. . Eventually, general realization 
that flying is not quite so simple as 
motoring. . . This, followed by better 
safety records as air lore becomes 
common knowledge to new genera- 
tions. 


pilot stalled out of the turn at low 
altitude ” another “probable 

cause of the accident was the pilot’s 
maneuvering of the aircraft at a 
recklessly low altitude ” . . and 
yet another “pilot failed to keep the 
engine warm in a long gliding de- 
scent.” 

Another tabulation of statistics on 
fatalities, printed here, confirms the 
view that with reckless flying elimi- 
nated, the safety of private flying 
would be immeasurably improved. 

ACTION DUE — In an effort to elimi- 
nate reckless flying, an energetic 
educational campaign is being con- 
ducted under the joint auspices 
of the National Aeronautics Asso- 
ciation and of the Aeio Insurance 
Underwriter. As a beginning, an 
advisory council of 17 interested 
national organizations has drafted 
the minimum standards to determine 
the eligibility of airpoits for cer- 
tificates of good safety practice. 

The second part of the safety 
campaign will comprise a series of 
monthly educational drives, each 
directed at one phase of the safety 
problem such as reckless flying, col- 
lision hazards, inadequate flight 
planning for cross-country trips, 
accident prevention, and the like 
Piper Aircraft Corporation is also 
sponsoring a nation-wide contest 
to encourage safe flying by stu- 
dents, pilots, and plane owners, 
with a flying log and freedom from 
accidents as the basis of awards 

Although the exact details of the 
NAA Educational Campaign are not 
yet available, there are some things 
at which it will certainly be di- 
rected One is the pilot who is a 
public nuisance and disturbs people 
by low flying, with or without acro- 
batics. Such pilots should be re- 
ported. Fire hazards such as arise 
when pilots throw burning cigarets 
out of a ship; low stunting; spec- 
tacular takeoffs; inaccessible fuel 
strainers; dirty fuel; and imprpper 
cockpit vision are other dangers 
whose miscellaneous natures are in 
themselves indicative of the prob- 


lem’s magnitude Airport managers 
as well as pilots bear a heavy 
r esponsibility and among other 
things should make provision against 
trespassing by people who may 
damage airplanes with the damage 
remaining unnoticed until too late 
Private flying safety is not a mat- 
ter of one device or one outstanding 
invention It is a combination of 
safe practices in the air and on the 
ground 

REGULATIONS— The Civil Aero- 
nautics Board quite rightly believes 
that safety observance m general 
lies well beyond the imposition of 
i egulatory requirements W E 
Koneczy of the CAB Safety Bureau 
concurs fully with the views of NAA 
and does not believe that Civil 
Air Regulations should try to covei 
all safety problems ‘There remains 


Passenger Deaths in 100,000,000 


Passenger Miles 


Automobiles and Taxis 

32 

Buses 

0.22 

Railroad Passenger Trams 

0 24 

Scheduled Air Transport Planes 

24 

Privately Operated Planes 

76 8 

unregulated by CAB a bioad field 

dealing with safety which 

can be 


dealt with moie efficiently by other 
than regulatoiy means” Theie are 
many practices to this end which 
should be obseived by pilots; othei 
which should be followed by manu- 
facturers and ground personnel 
Pilots, to get a private flying eei- 
tificate, need only 30 hours solo, 
three hours cross-country experi- 
ence, 10 horns dual instruction, and 
a written examination in Air Regu- 
lations Safe pilots, however, recog- 
nize the limitations of this rudi- 
mentary knowledge; they study 
meterology, acquire some knowl- 


edge of cross-country navigation 
and gam some grasp of maps and 
topography Above all, pilots should 
know when not to fly According 
to Mr Koneczy “The experienced 
pilot who might be able to cope 
with an emergency under adverse 
conditions is the one who usually 
has learned by that very experi- 
ence when to stay on the ground ” 

SAFE PLANES — The designer and 
manufacturer of the airplane it- 
self also play a part m the safety 
picture The importance of stall- 
and spin-proof planes, of planes 
provided with a nose wheel, of sim- 
plified two-control designs cannot 
be overestimated But there are 
many other more prosaic features 
that the designer must keep m mind 
Private airplanes need a xate of 
climb well over 300 feet per min- 
ute, a climbing angle of at least 1 
m 12. If the ship is to be used for 
cross-country work, then the fuel 
tanks should have at least one gal- 
lon capacity for every seven horse- 


Statistics of Fatalities in 1941 


Cause 

Number 
of Acci- 
dents 

Fatal 

Low Acrobatics 

20 

16 

Circling Houses, etc 

6 

5 

Stalls Near Ground 

20 

17 

Others 

6 

6 

Total 

52 

44 


powei of the engine The i ecom- 
mended ci uismg speed should be 
low enough that the engine is not 
pushed too hard on prolonged trips. 

Low landing speed is important, 
but it is even moie important that 
the pilot have ample control at the 
slowest flight speed. Here the air- 
plane must be both stable and easily 
controlled Windshields of the non- 



Range of 600 miles and wing slots are Skyranger safety features 
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splintering type — proof against the 
impact of a bird — are as vital in 
planes as they are in automobiles. 
Furthermore, windshield defrosters, 
and wing de-icers have a definite 
role in safe flight. 

A wide variety of minor details 
enter mto design considerations of 
safety. For example, door handles 
should be jam-proof, control han- 
dles ought to be of distinctive shape 
so that m an emergency the pilot 
can pick out the correct handle by 
feel, and protruding objects within 
the cockpit should be avoided An 
instrument panel with many knobs 
protrudmg from it may cause seri- 
ous injury m a crash landing where- 
as a fiat instrument panel may act 
as a shock absorber. 

All of the foregoing factors — gov- 
ernment and industry campaigns, 
better plane designs, and a sounder 
grasp of flying fundamentals by 
pilots — will ultimately aid the cause 
of private aviation safety. As with 
most problems where the public 
safety is mvolved, however, a pur- 
poseful action by the general public 
will be required if a level of ade- 
quate safety is to be reached. Pur- 
chasers and users of private planes 
can accomplish a substantial amount 
along these Imes by abstaining from 
foolish practices themselves and up- 
holding the Civil Air Regulations. 
Even non-flyers may do their share 
by promoting the construction of air 
facilities in their home communities; 
and, equally important, by exercis- 
ing their rights as citizens in seeing 
that such publicly sponsored facili- 
ties are well managed by sensible 
and competent personnel. 

m & m 

WIND TUNNEL 
Provides Test Conditions 
For Engines and Propellers 

P erhaps the most versatile wind 
tunnel ever built is that recently 
announced by United Aircraft Cor- 
poration. While many industrial wind 
tunnels have been built for general 
aerodynamic testing, this industrial 
laboratory is the first to be built 
solely for power-plant and pro- 
peller testing. The east leg of the 
tunnel has a closed- circuit length 
of 634 feet, with fan-motor founda- 
tion and maintenance hoisting 
equipment on one side and air ex- 
changer towers on the other. 

Two alternate test sections can 
be put to work. One has a throat 
diameter of 18 feet, in which speeds 
up to 200 miles per hour can be 
obtained; the other with a throat 
diameter of only eight feet, with 
available air speeds up to 800 miles 
per hour. It is this interchangeabil- 


ity of throat sections that accounts 
for the versatility of the new piece 
of equipment. 

The propeller, 26 feet in diameter, 
has 20 blades and is variable m 
pitch Back of the propeller are air- 
straightening vanes. 

Wind tunnels have now reached a 
high degree of complexity and need 
many auxiliary devices. In the 
United Aircraft tunnel, models can 
be mounted on a turn-table for ob- 
taining data on yawing and pitching 
Test models are supported on a six- 
component balance frame which 
measures thrust up to 20,000 pounds 

Since the laboratory is designed 
to function at constant temperatures, 
two air -exchanger towers are pro- 
vided, each Q 6 V 2 feet high, through 
which warm air is exhausted and 
fresh air is inducted A large air- 
exchanger capacity is indispensable 
because a powerful engine under 
full load must dissipate a tremen- 
dous amount of heat energy, and to 
this has to be added the 7000 horse- 
power of the ventilating fan. 

Special equipment is available for 
testing small propellers, fans, and 
helicopter rotors. 

AIRCRAFT SOUND-PROOFING 

Improved by Newly 

Developed Material 

Speed and power of aircraft have 
greatly increased m recent years, 
and noise has increased according- 
ly. But noise reduction within the 
airplane usually involves some loss 
of performance, either from the ad- 
ditional weight of sound-proofing 
material or from the loss in engine 
efficiency due to an exhaust collector 
system. 

Now that emphasis has shifted 
once again to civil aircraft, greater 
efforts are being made both in re- 
ducing the noise at the source and 
in sound-proofing Moreover, a new 


problem arises as the jet engine 
appears likely to be employed m 
commercial aircraft. In the jet 
engine the mam sources of noise 
are the whistle from the impeller 
and the roar of the jet. The use of 
the jet engine avoids the use of a 
propeller, but, of course, the jet 
cannot be muffled. Some authori- 
ties are of the opinion that, for the 
same performance, aircraft pow- 
ered with jet engines may be less 
noisy than those powered with pis- 
ton engines with open stub ex- 
hausts, but the exhaust noise of the 
piston engine may be reduced by 
manifolds; thus the question re- 
mains to be answered and further 
research is necessary 

In the meantime, one of the most 
important things is to give the 
greatest attention to sound-proof- 
ing materials. It is possible to se- 
cure sound-proofing from non- 
porous solid slabs or panels simply 
by the sheer-bulk method of in- 
creasing their thickness and weight, 
but that is an unsatisfactory solu- 
tion to the airplane problem. Bet- 
ter sound insulation for a given 
weight is obtained by inserting a 
layer of light, porous, sound ab- 
sorbing material in the space be- 
tween the outer skin and the lin- 
ing. Double windows also help. 

The Electro-Acoustic Laboratory 
at Harvard University, which has 
done much research for the AAF 
to reduce noise inside long-range 
bombing planes, has tested many 
materials and now announces as a 
proved fact that an acoustical ma- 
terial for aircraft use should have 
a large surface area of the fibers 
in proportion to their weight. 
Owens-Corning Fiberglas, Corpora- 
tion has developed a material in ac- 
cord with this finding. Called Fiber- 
glas insulation, it is composed of 
glass fibers with an average di- 
ameter of 0 00005 inch, which are 



Wind tunnel model shows method of alternating test sections by moving throats 
to side. (Left): Large section in position. (Right): Eight-foot throat installed 


74 


SCIENTIFIC AMERICAN 


AUGUST 1946 




Cutaway view of aviation research laboratory indicates the weaith of complex 
equipment involved Wind tunnel, model shop, and altitude chamber are visible 


treated with a thermosetting binder 
and shaped into resilient, flexible, 
half-inch-thick sheets. The density 
is only 0.6 pounds per cubic foot, 
while that of water is 62% pounds 
per cubic foot. The approximate 
weight of the sheets per square 
foot is 0 025 of a pound. Put more 
graphically, a thousand square feet 
of the material, as produced in 
half-inch thickness, weigh no more 
than a suitcase packed for a week- 
end trip. 

Thermal conductivity is also low 
so that thermal as well as acoustical 
insulation is obtained. Tests made 
with two half-inch layers of the 
material with an asbestos septum 
between them, and faced on one 
side with trim cloth, have shown 
that the material is very much bet- 
ter proportionately to its weight 
than the ordinary weight-law of 
acoustical insulation would indi- 
cate. Applications of the new mate- 
rial are possible not only m air- 
planes but also in automobiles and 
trams. 

AVIATION LABORATORY 
Is Turned to Academic Uses 
When Plane Company Moves 

W hen Curtiss-Wright moved its 
airplane plant to Columbus, Ohio, 
it transferred its aeronautical re- 
search laboratory at Buffalo to Cor- 
nell University. Finances and re- 
search problems for the laboratory 
are supplied by a group of eastern 
aircraft manufacturers. Fully avail- 
able to graduate students will be a 
new 600 mile-per-hour wind tunnel, 
of the return or closed circuit type; 
a model shop; chemical and metal- 
lurgical laboratories; and an alti- 
tude pressure chamber. In the latter, 


altitudes up to 80,000 feet and tem- 
peratures as low as minus 85 de- 
grees, Fahrenheit, can be simulated. 
Another fine piece of equipment is 
a system whereby an airplane in- 
strument panel can be observed by 
television at a ground station. Par- 
ticularly important, many of the 
laboratory personnel, including its 
Director, Doctor C C Furnas, will 
remain. 

PRODUCTION "PACKAGE 1 * 

Speeds Construction 

of New Aircraft 

K4any war-learned lessons in the 
mass production of aircraft are now T 
finding application both in peace- 
time aviation and in planning a sys- 
tem of production-preparedness for 
the future When early hand-meth- 
ods of aircraft construction gave 
over to mass production, it was con- 
sidered necessary for an airplane to 
pass through multiple stages before 
quantity production. First, the plane 
had to be designed on an experi- 
mental basis; next, two or three 
were built for service testing; and 
finally it was necessary to redesign 
before it was safe to tool up for mass 
production. 

Richard S. Boutelle, Vice Presi- 
dent and General Manager of Fair- 
child Aircraft, writing on a “Key to 
Preparedness for Mass Production” 
in Pegasus, summarizes a great deal 
of the aircraft industry’s cumulative 
production thinking in terming a 
new principle — that eliminates the 
multi-stage development engineer- 
ing — “packaging” mass production 
knowledge. In his discussion of the 
“packaging” principle, as applied to 
the building of the Fairchild Cargo 
Packet, Mr. Boutelle tells of collect- 


ing all pioduciion knowledge, in- 
vestigating tooling, and formulating 
jig designs while the plane was still 
m the design stage Under this plan, 
successful prototype tests were not 
the signal to start production think- 
ing, but were, instead, the authority 
to speed the “package” of produc- 
tion knowledge to the production- 
lines. Hence, construction m mass 
quantities got under way many 
months earlier than it would have 
under previous procedures. 

LABORATORY PLANE 

Carried Researchers 

to Pacific Islands 

During the war in the Southwest 
Pacific, the Army’s Tropical Science 
Mission converted a Douglas C-54, 
four-engmed transport, into a fly- 
ing laboratory. The C-54 laboratory 
carried electric sterilizers — with cur- 
rent supplied by a gasoline -engine 
driven 110 -volt generator — stand- 
ard size refrigerators, and supply 
shelves located in the space ordi- 
narily used for fitters. Also pro- 



Flying laboratory in operation 


vided in the plane were work tables 
and benches where 17 scientists 
eould work at one time, effectively, 
but not m great comfort 1 

AIRPORT MAINTENANCE 
May be Improved by 
Inspection from Helicopters 

H elicopters are now suggested 
for use in servicing large airports 
They could be used for such every- 
day work as daily inspection of run- 
ways and approaches, checks on 
possible damage to boundary lights 
conditions of painted numerals or 
guide lines and so on. It , appears 
that the overall coverage of the 
helicopter is such that these tasks 
could be done much better from a 
helicopter than by automobile. 
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IN OTHER FIELDS 


Powdered Coal 


Conducted by The Staff 


Vital Technical and Economic Significance Attaches to New Power 
Plant that Will First Challenge Diesel and Steam Power on the Rails. 
Of Prime Importance is the Promise of Saving Dwindling Oil Reserves. 
Further, it Will Eliminate Water Supply and Boiler Problems 


F or 50 years some ot the world's 
leading mventois have been 
dreaming of feeding an internal 
combustion engine with cheap and 
abundant coal instead of gasoline 
or oil Rudolph Diesel planned to 
run his now famous engine on pow- 
dered coal He couldn’t make it 
work and a number of later at- 
tempts, aimed at the same end, 
were abandoned. The coal was hard 
to feed and the gritty ash damaged 
the engmes. Still it remained a 
shining hope for ambitious engi- 
neers, who foresaw an industrial 
revolution if they could wrest power 
directly from inexpensive coal in- 
stead of burning it less efficiently 
beneath a boiler to make steam. 

Now it has been done In the 
basement of a laboratory at Johns 
Hopkins University in Baltimore 
the world’s first successful pow- 
dered-coal turbine has been whir- 
ring away since last December 
Cheap bituminous coal goes m at 
one end. It is reduced to the fine- 
ness of confectioner’s sugar by an 
ingenious but simple mechanism 
and shot directly into a roaring 
combustion chamber. Purged of the 
abrasive ash particles by a man- 
made whirlwind, the super-hot 
^ gases of combustion spin the blades 
of a turbine. 

This pioneer machine is a sprawl- 
ing affair. It was not built for 
beauty, but to prove a principle 
That pi inciple has now been proved, 
and work has already begun on a 
compact, streamlined successor to be 
mounted in a locomotive Half a 


dozen of the country’s leading rail- 
roads and three major coal com- 
panies are gambling on its future, 
and it now appears that the coal- 
burning gas turbine will soon be 
challenging Diesel and steam powei 
not only on the rails but in ships 
and stationary power-plants as well 
The ultimate importance of an 
engine that will take coal and make 
it perform like oil can hardly be 
over-estimated It is an accepted 
fact that our oil reserves are van- 
ishing; the price of oil seems cer- 
tain to rise over the years as wells 
go deeper and oil searching goes 
farther afield. Eventual exhaustion 
of our oil reserves is inevitable. But 
we have plenty of coal — enough to 
last 3000 years at least Gasoline 
and Diesel oil can be made from it 
by costly chemical processes, but it 
is obviously cheaper to burn the 
coal directly. 

STEAM ENGINES INEFFICIENT - 

Only 18 months ago, the coal- 
burning gas turbine — or something 
like it — was a mere gleam m the 
eyes of a group of railroad and coal 
company executives, spark-plugged 
by Roy B. White, president of the 
Baltimore and Ohio. The group met 
to consider a common problem Rail- 
roads get an important slice of their 
income from carrying coal, so it is to 


their interest to promote its use 
But most coal-burning steam loco- 
motives are inefficient in many re- 
spects They convert less than 8 
percent of the coal’s heat units into 
power, they waste time taking on 
water, they jerk passengers when 
they start, they pound the road- 
beds, and they spray the country- 
side with smoke and cinders. The 
highly efficient, smooth-starting, 
oil-burnmg Diesel has for several 
years been pushing the old iron 
horse out of the picture 

“What this country needs,” said 
Mr White, “is a better coal-burn- 
mg locomotive, but it will take 
plenty of money and one of the best 
men m the country to build it ” 
So they passed the hat 
The presidents of the Baltimore 
and Ohio, the Chesapeake and Ohio, 
the Louisville and Nashville, the 
New York Central, the Pennsyl- 
vania, the Norfolk and Western 
railroads and of the M. A. Hanna, 
Island Creek, and Sinclair coal 
mining companies, joined with Bitu- 
minous Coal Research, Inc., to raise 
a million dollars and to form the 
Locomotive Development Commit- 
tee. Mr White was selected as 
chairman and he set out to find the 
man to do the job 
The man was found in John I 
Yellott, brilliant Johns Hopkins 
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How the coal-burning gas turbine will be set up for locomotive service 
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Feeds A Turbine 


By HARLAND MANCHESTER 


• LOOKING AHEAD • 
Applications of the efficient gas tur- 
bine will be vastly broadened. . . 
Rail use initially. . . Then in ships 
and stationary power plants. 

Even home-heating problems may 
bow to new powdered coal technol- 
ogy. . . Diesels may yet operate on 
solid fuel. 

graduate who at 32 became head 
of the department of mechanical 
engineering at Illinois Institute of 
Technology, and who in 1939 was 
be-medaled by the American So- 
ciety of Mechanical Engineers as 
the outstanding young man in his 
field Later he became chief of the 
noted Institute of Gas Technology 
m Chicago There he plunged into 
experiments with gas turbines, and 
also directed the war training of 
55,000 technicians m the fields 
of explosives, ordnance, aircraft 
engines, and radar. 

MAN WITH IDEAS — Yellott 
jumped at the excitmg new commis- 
sion, and left for Baltimore about a 
year ago to begin work. He knew 
about where he was headed, for he 
had already designed one of the 
most important parts for such an 
engine and applied for patents He 
was prepared to spend five years 
translating his ideas into metal and 
fire, but he had his turbine run- 
ning before Christmas 

Yellott’s coal-burning gas turbine 
is a close relative of the jet-propul- 
sion plane which has been shattering 
speed records for the last three 
years, and of the turbo-super- 
charger which enables bomber 
engines to breathe at high altitudes 
by using the power of the exhaust 
gases to pack more air into their 
carburetors. 

In the jet plane, a fanlike com- 
pressor forces air through a com- 
bustion chamber where fuel is 
burned. The flaming hurricane turns 
a turbine — a super windmill — which 
runs the compressor, and with its 






Artist's conception 
of a twin-turbine 5000 
horsepower coal-burning locomotive 


i emaming power streaks out through 
the jet and drives the plane forward 
In the gas turbine — as contrasted 
with the jet — all the hurricane’s 
strength is expended upon the tur- 
bine, which, after running the com- 
pressor, delivers a husky dividend 
of useful power for driving gen- 
erators or turning wheels The hot 
gases which do the work don’t caie 
what fuel heats them, as long as it 
has enough energy m it 

Various grades of gasoline and 
kerosme have been used as fuel 
foi the gas turbine, but many engi- 
neers have been lured by the goal of 
cheap coal Experiments to this end 
are being quietly conducted both 
here and abroad But Yellott is the 
first to solve enough of the prob- 
lems to produce a turbine that i eally 
works and can be put into produc- 
tion. 

At Johns Hopkins, where the new 
engine stands m a rectangular space 
about the size of a locomotive, 
Yellott traced its operation for me 
all the way from the coal bunkei 
to the spinning turbine It is not so 
much an invention, he says, as a 
putting together of devices already 
invented to create something new. 

"ATOMIZED" COAL— Soft coal in 
the bunker is slowly fed into a pre- 
liminary crusher which reduces it 
to the size of percolator coffee. This 
is still too coarse for the turbine, 
so it is “atomized” in a cvhndncal 
device invented by Mr Yellott 
while he was still teaching in Chi- 
cago. This atomizer works some- 
thing like the machine used by 
cereal manufacturers to make “food 
shot from guns ” The “percolator - 
size” coal is blown at high pressure 
through a nozzle, where the air pres-' 
sure is suddenly released. The air 
trapped in the pores of the coal 


tries to get out quickly, the result 
is millions of tmy explosions which 
blow the coal particles into smither- 
eens of microscopic size 

“Atomized” coal is a soft, fluffy 
powder which feels like lamp-black 
or instant coffee when you rub it 
between your fingers It is now so 
fine that it will burn like fuel oil, 
when blown into the combustion 
chamber, ci eating the raging in- 
ferno which a gas turbine demands 
This powdering of the coal, by the 
way, uses up only about 2 percent 
of the power produced 

Ever since the first inventor 
thought of feeding fine coal to an 
engine in place of oil, the big ques- 
tion has been How do you get rid 
of the ashes 7 If the “fly-ash” — the 
tmy cinders which remain when 
powdered coal is burned — were al- 
lowed to pelt the whirling turbine 
blades, the resulting abrasion would 
cut through them the way a sand- 
blasting machine cuts stone or brick 
In the many attempts to run a 
Diesel on powdered coal, the ash 
has always scored the cylinders; 
even the hardest metals were un- 
able to resist the harsh particles. 

ASH PRECIPITATED— Yellott solved 
the fly- ash problem by removing 
the dust particles before they hit 
the blades. The Aerotec dust pre- 
cipitator, a war-time invention used 
m tanks, trucks, and airplanes, does 
the job. During the early fighting 
m Libya, engines wore out rapidly 
because fine particles of sand were 
pulled into them through the air in- 
takes. The problem was turned 
over to the Prat-Daniel Corpora- 
tion of Connecticut, which for years 
had been makmg cinder-catchers 
for factory smokestacks. Fiom this 
device, the Aerotec Company, a 
firm created for the job, developed 
a small centrifugal dust precipitator 
which was an immediate success, 
cleaning air as no filter could. 

In these precipitators, dust-laden 


AUGUST 1946 • SCIENTIFIC AMERICAN 


77 



i Thermal Efficiencies of 

Average Fuel Costs 

per 

Locomotive 

Power Plants 

Million Btu (December 

1945) 

Diesel 

36 percent 

Diesel Oil 

39.0 cents 

Gas Turbine 

24 percent 

Fuel Oil 

17.3 cents 

Reiprocafmg 

Steam Engine 

8 percent 

Coal 

13.1 cents 


Turbine efficiency is only iwo thirds that of a Diesel; now low cost powdered 
coal, burned directly in a turbine unit, more than offsets Sower efficiency 


air is whirled around inside a tube 
at high speeds. Centrifugal force 
throws the solid particles out to the 
wall of the tube* where they fall 
downward and are trapped for fu- 
ture removal 

Yellott installed a battery of these 
precipitators between the combus- 
tion chamber and the turbine and 
the problem that had baffled in- 
ventors for half a century was 
licked. The precipitators take out 95 
percent of the fly -ash, and the re- 
maining dust, says Yellott, you 
could put in your eye without no- 
ticing it. The air which his locomo- 
tive will exhaust, he states, may 
actually be cleaner than the air it 
takes m. And if experiments now 
under way in another laboratory at 
Purdue University are successful, 
the ash salvaged by the precipitators 
will be used for sandmg the rails, 
supplanting the two tons or so of 
sand now carried by locomotives. 

The advantages offered by the 
new coal-burning turbine sound 
like a railroad man’s dream. Cal- 
culations indicate that Yellott’s 
blue-print locomotive, soon to be 
built, will be three or four times as 
efficient as today’s coal-burning 
steam locomotive. It will use no wa- 
ter — a great advantage everywhere 
and especially in arid sections. With 
no boilers to inspect and clean and 
few moving parts, it will be far 
cheaper to maintain. It is so compact 
that a locomotive half the length 
of a Diesel- electric will deliver an 
equal amount of power. It will use 
any kind of coal, even the cheap 


lignite variety found in abundance 
m Texas, Montana, North Dakota, 
and parts of Canada. 

LOW FUEL COST — Coal to run it 

will cost about one half as much per 
ton mile as fuel for a Diesel, and 
will probably cost relatively less 
in the future. It is certain that 
Diesel oil will never be any cheaper, 
and Yellott has plans that may 
make the powdered- coal gas tur- 
bine even more economical. For 
example, he hopes to eliminate the 
electric drive which will serve as a 
gearshift m the first coal burning 
“turbomotive” as it does m the 
Diesels now on the rails. Gearing 
the turbine directly to the wheels 
by means of an automobile-type 
gearshift would cut the fuel bill 
still more as well as reduce initial 
and maintenance costs. 

Oil-burning gas turbine locomo- 
tives will be only two thirds as ef- 
ficient as Diesels. The Diesel is still 
the most efficient internal-combus- 
tion engine in the world, delivering 
as high as 36 percent of the power 
potential of its fuel as against the 
gas turbine’s 24 percent, the cen- 
tral station steam turbine’s 30 per- 


cent, and the steam locomotive’s 
8 percent. But the gas turbine can 
now bum coal which costs only 
one-third as much per heat unit as 
Diesel fuel, thus more than cancel- 
ing out the Diesel’s efficiency ad- 
vantage. 

The turbine locomotive will not 
pound the rails because it has no 
reciprocating piston action. Still 
another virtue of the turbine which 
appeals to railroad men has been 
noted by jet-plane pilots in cold 
northern climates. When a gas tur- 
bine draws in cold air, its power 
goes up by as much as 50 percent 
This is because cold air is denser, 
and much more of it can be driven 
through the compressor with the ex- 
penditure of less power. This fits 
neatly with the fact that it takes 
more power to pull a train in win- 
ter, when grease congeals and the 
wheels of a standing tram often 
freeze to the rails. The exhaust from 
the turbine can also supply the com- 
fort-heat requirements of the tram 

Many other possibilities lie ahead 
Convertible gas turbine locomotives 
which will burn either coal or oil 
are being considered. Thus a tram 
leaving the oil-rich West Coast 
could switch to coal east of the 
Rockies. The coal-burning gas tur- 
bine should he ideal for stationary 
power plants in regions which have 
plenty of coal and a limited water 
supply. Suitable for loads all the 
way from 500 to 10,000 horsepower, 
it may once more make coal su- 
preme on the seven seas. Oil-burn- 
ing gas turbines are now being 
built for ships, and a shift to coal 
would be a big money-saver. Yel- 
lott has his eyes on harbor tugboats, 
which he thinks may well be marine 
pioneers in the new power. 

Bitummous Coal Research, Inc., 
which sponsors the present work, 
through its Locomotive Develop- 
ment Committee, is taking out 
patents only to keep the develop- 
ment from being bottled up, and 
will license all firms which want to 
build the new engine. The Com- 
mittee’s major interest is in pro- 
moting the use of coal. 

OTHER USES — Important offshoots 
are being explored. As a long-range 
project, Yellott plans to bring to 
fruition Diesel’s old scheme of feed- 
ing his internal-combustion re- 
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ciprocating engine on coal He has 
in mind an attachment for the engine 
to pulverize the coal, turn it mto 
gas, and inject the gas mto the 
cylinders. Meanwhile work is pro- 
gressing on a home furnace to be 
fed automatically with an air-driven 
stream of powdered coal The “face- 
powder” fuel would be delivered in 
dust-tight containers Combustion 



Principle of operation of the Aero- 
tec tube as applied to removal of 
fly ash from hot air that operates 
the new coal-burning turbine rotor 

would be practically complete and 
smokeless, the remaining cinders 
would be removed by adapted Aero- 
tec tubes, and houses would have 
exhaust pipes instead of chimneys 
Next to atomic energy possibilities 
yet unrealized, the gas turbine ranks 
as the most important power devel- 
opment of the 20th Century. The 
new engine in Baltimore, designed 
to conserve vanishing oil and to use 
abundant coal, promises to complete 
the power revolution which the gas 
turbine has started. 


€& $ ® 

ACCIDENT COSTS 
Magnified Four Times 
by Indirect Losses 

T he high indirect cost of industrial 
accidents — four times as great as the 
direct cost — should be regarded by 
management as an important factor 
when determining cost- control poli- 
cies, George K. McKenzie, vice 
president and secretary of the Flint- 
kote Company, told the safety divi- 


sion of The American Society of 
Mechanical Engineers at a recent 
meetmg 

Authorities agree that the indirect 
cost of industrial accidents involving 
injuries to persons is four times 
greater on the average than the 
direct cost of the medical payments 
and the disability benefits. Some 
examples of indirect costs are* cost 
of time lost by other employees who 
stop work out of curiosity, out of 
sympathy, or to assist the injured em- 
ployee; cost due to the damage to 
the machine, tools, or to the spoilage 
of material; incidental costs due to 
interference with production, failure 
to fill orders on time, payments of 
forfeits, and similar causes. 

In other cases, loss of profit on the 
injured worker’s productivity and on 
idle machines is a substantial cost 
factor, while supervisory time losses 
m selecting and training a new 
worker, preparing accident reports 
and investigating the cause of the 
accident are almost always present 

GAP-FILLING GLUE 

Holds Well in Imperfectly 

Fitted Wood Joints 

A modified and improved version 
of the resin adhesive known as 
Beetle cement, which was used by 
the British in aircraft construction 
during the war, is now being manu- 
factured by the American Cyanamid 
Company under the name Urac 185. 
The essential difference between this 
and other resin glues is the fact that 
it can be used successfully for glue 
lines up to .020 inch in thickness 
without danger of cracking or craz- 
ing and ultimate structural failure. 
Because of these non-crazmg prop- 
erties, it is not necessary for the 
joints or surfaces to be perfectly 
machined. It is said that they can 
be glued just as the wood comes 
from the saw. The urea- formalde- 
hyde resin provides a water-resistant 



glue line and is also resistant to at- 
tack by fungus. 

An example of the applications to 
which the glue is suited — on addition 
to many industrial uses — is found m 
the repair of small boats Here, such 
structural repairs as the replacement 
of broken ribs, often a difficult job 
requirmg steaming equipment, may 
be simplified by the use of Urac 185 
and glued laminations which do not 
require heat or pressure to set. The 
gap -filling and craze resistant prop- 
erties are helpful m avoiding the 
problems involved m matching im- 
perfect surface contours 

DDT FORMULAS 

Matched to Uses, Aided 

by New Vehicle , Bug "Flusher" 

Announcement of a colorless syn- 
thetic resin liquid which promises 
to make use of DDT safer, faster, 
more permanent, and practically 
fool-proof is coupled with the 
statement that no one DDT formula 
can solve all insecticide needs. The 
manufacturer, the Sherwin-Williams 
Company feels that much confusion 
stems from various attempts to make 
an all-purpose DDT Hence the de- 
velopment of a DDT powder to ac- 
company the resin -liquid — and still 
another formula for farms and busi- 
ness places. 

Smce DDT consists of micro- 
scopic crystals, which the insect’s 



Repairing a boat by use of gap-filling 
glue and laminated ribs. Left: The 
glue is applied to the surface of the 
first ply, which was cold-bent to 
shape and screwed in place. Above: 

The second ply is bent and fastened 

foot need only touch lightly to 
cause death in a matter of minutes, 
it was necessary to find a resin- 
coating which would hold the crys- 
tals on the surface, and permit 
lower layers of crystals to “mi- 
grate” to the surface at a controlled 
rate for months to keep the DDT 
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Left: How the aerial 
“doodle bug" is 
trailed from an air- 
plane. Below 
The airborne mag- 
netometer with 
nose cap removed, 
compared 

with two-foot scale 


which should be more intensively 
investigated by ground parties. In 
this connection, it was noted that 
the aerial doodle bug does not ac- 
tually detect oil deposits but, by 
mapping geological structures, indi- 
cates those peculiar areas m which 
oil is usually found 

The principal feature of the new 



coating lethal Blushed onto screens, 
porch ceilings, floors, light fixtures, 
stairs, and so on, the new resin- 
coatmg, called “Pestroy,” quickly 
dries, leaving an almost invisible, 
non- shiny film. Flies, mosquitoes, 
fleas, ants, moths, roaches, and bed- 
bugs are said to be almost instantly 
paralyzed as the ‘‘lipoids” of their 
feet touch the exposed crystals 
Complete safety, however, is claimed 
for humans, particularly children, 
who may touch the coated surface, 
since the crystals do not rub off 
easily Inside, the coating is said to 
remain effective at least three 
months; outside, at least a month 

Companion to the resin-coatmg 
is a powder containing 10 percent 
DDT and a chemical “bug-flusher” 
known as pipernylcyclohexanone, 
which makes it more effective The 
chemical causes bugs to leave their 
cracks and thus come into contact 
with the deadly powder. 

Pestroy powder is marketed m 
an applicator-top container which 
squirts a stream of powder into 
cracks and hard-to-reach places 
where roaches, moths, and bed-bugs 
lurk. Dogs may also be dusted to 
kill fleas and lice. 

TIN FOR CARS 

Replaced by Newer 

Materials, Better Techniques 

Due to a continued scarcity, at 
least 50 percent less tin is being 
used in 1946 passenger cars than in 
pre-war models. In 1942, the average 
automobile contained 3.72 pounds of 
tin, mostly used in solder, or to 
prevent corrosion, or as a finishing 
material for movmg parts such as 
pistons. Today, the average amount 
of tin going into cars is 1.73 pounds. 

Alternate materials and manufac- 
turing methods developed to meet 
heavy-duty, military vehicle needs 
now help to accomplish the tin sav- 
ing without any diminishing of auto- 
mobile quality. Examples of such 


changes include a new “tinless” 
body solder, and chemical and brass 
coatings to replace the formerly 
used tin “lubrication” sui facing for 
aluminum pistons 

AERIAL DOODLE BUG 

Speeds Surveys of 

Earth's Geophysical Structures 

P rospecting by air for potential 
oil and mineral producing areas is 
possible with a new device devel- 
oped as an outgrowth of a hitherto 
secret means of magnetically find- 
ing and tracking submerged enemy 
submarines. Termed the magnetic 
airborne detector, and familiarly 
known as “the aerial doodle bug,” 
the device provides a means for a 
quick, large scale survey of those 
geological structures which may in- 
clude valuable natural resources. It 
is expected to be especially valuable 
m such now inaccessible areas as 
polar regions, jungles, and offshore 
tidewaters. 

The device was developed by Bell 
Telephone Laboratories in co-op- 
eration with the Naval Ordnance 
Laboratory under the auspices of 
the Navy’s Bureau of Ordnance and 
Bureau of Aeronautics. Another 
magnetometer was developed by 
Gulf Research and Development 
Company, working independently 
and later under contract with the 
National Defense Research Commit- 
tee. 

Engineers associated with the de- 
velopment emphasized the recon- 
naissance nature of the device and 
pointed out that its chief value lay 
m its capacity to outline rapidly 
those areas which are promising, and 


system is an airborne magnetometer 
— measurer of magnetism — which 
for peace-time use, has been revised 
somewhat and combined with 
Shoran, a radai -mapping device, and 
with special mapping cameras. Thus, 
in addition to being a speedy pre- 
liminary survey tool, the new device 
also gives a more accurate appraisal 
of the geological structure of an 
area than that obtained by ground 
paities using conventional methods 
of magnetic exploration. Furthei, 
the airborne detector draws a con- 
tinuous magnetic record of the ter- 
rain over which it is flown and in so 
doing disregards small and relative- 
ly unimportant magnetic irregulari- 
ties. 

The new instrument may also be 
used by oceanographers and geolo- 
gists m the study of offshore 
geological conditions. 

MORE ABOUT SILICONES 

High Temperature Lubricants and 

Heat Resisting Paints 

Ball bearings permanently lubri- 
cated, paints that will protect hot 
engine mufflers and furnace fronts, 
motor oils and lubricating greases 
that will not fail under continued 
high temperatures, are all possible 
through the use of silicones, accord- 
ing to W. R Collings, vice president 
and general manager of Dow Corn- 
ing Corporation. These new prod- 
ucts have properties which “will 
simplify the problems of the chemi- 
cal engineer,” said Mr. Collings, 
who spoke on silicones as new engi- 
neering materials at a recent meet- 
ing of the American Institute of 
Chemical Engineers. He revealed 
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Ingenious New 

Technical Methods 

To Help Too with Your 
Reconversion Problems 




Portable Tester Checks Tensions Up To 
10,000 lbs. — Right at the Workbench I 

Standing only 37" high, weighing but 137 lbs., 
the Dillon Universal Tester checks wire, copper, 
aluminum, fabrics, steel, etc. for tensile, trans- 
verse, compression and shear strengths. Available 
in 7 capacities, with interchangeable dynamo- 
meters, the Universal will test from 0 to 10,000 
lbs Special gripping jaws are made for every re- 
quirement. 

The Universal Tester may be either hand oi 
motor operated. No special training is needed to 
record accurate results instantly on the dynamo- 
meter. It is compact, simple, inexpensive— de- 
signed for small shops and plants everywhere. 

Tests prove that workers, too, undergo strain and 
nervous tension on the job. That’s why many fac- 
tories urge workers to chew gum. Workers can 
chew Wrigiey’s Spearmint Gum right on the job— 
even when hands are busy. And the act of chewing 
helps relieve monotony— helps keep workers 
alert, thus aiding them to do a better job with 
greater ease and safety. 

You can get complete information from 
W. C Dillon & Company , Inc 
5410 W Han iso n St , Chicago 44, Illinois 



Interchangeable Dynamometer 
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that one of the simplest silicones, 
Hexamethyldisiloxane, was valuable 
as a compass fluid dm mg the war 
because its viscosity changes only 
slightly with variations in tempera- 
ture. 

Regarding motor oils, he said that 
“for general high temperature lubri- 
cating purposes it was necessary to 
develop a fluid of a different type 
than the straight chain silicones” He 
also revealed that a silicone fluid 
is now in production that is equal 
to ordinary motor oil m lubricity at 
normal temperatures, is non volatile, 
and it has no tendency to gum at 
operating temperatures as high as 
400 degrees, Fahrenheit 

Mr. Coliings also pointed out that 
new silicone greases would be ideal 
for permanent lubrication of ball 
bearings since they exhibit the low- 
est volatility and the greatest heat 
and oxidation resistance of any 
known greases. Tests conducted m 
ball bearings indicate that the sili- 
cone greases now available will op- 
erate successfully at temperatures 
of 300 to 320 degrees. 

Resins made from silicones have 
excellent protective properties. Mr. 
Coliings stated that pigmented var- 
nishes using aluminum powder have 
been used successfully for protective 
coatings on furnace fronts, stacks, 
Diesel engine mufflers, and on many 
other steel sui faces at temperatures 
up to 600 degrees, Fahrenheit Heat 
resistant mineral pigments can be 
used also but they will not withstand 
as high temperatures as aluminum 
The greatest volume of so-called 
silicone pamts has been used in the 
middle west on hot equipment 
around oil refineries 

TURBINE SIZES 

Fixed by New Standards 

as Production and Service A/d 

T he first “standardized” steam 
turbine built for electric power gen- 
eration is now m production The 
unit is the result of a long-felt need 
to remove the “custom-made” label 
from such machines and introduce 
certain standard sizes and opeiating 
conditions. 

According to Westmghouse Elec- 
tric Corporation, steam turbines, 
the source of much of the nation’s 
mass-production power, have always 
been tailor-made. Thus, this recent 
development, brought about by a 
committee organized by the Ameri- 
can Institute of Electrical Engi- 
neers and the American Society of 
Mechanical Engineers, can be de- 
scribed as a definite step toward 
improving the power facilities of 
the country and at the same time 
giving more satisfactory service to 
the public in general. 




The six sizes of turbines, decided 
upon by the committee as within 
the range of the most common of 
the larger power-plant sizes and 
therefore the most suitable for 
standardization, run from 11,500 to 
60,000 kilowatts m productive ca- 
pacity. This is sufficient range to 
provide power for cities from 10,000 
to 50,000 population. With a plant’s 
productive facilities geared to a defi- 
nite number of turbine sizes, many 
types of stock parts — such as blades 
— can be turned out in quantity for 
use in future orders or to be kept 
in reserve as replacements. 

It is expected that eventually this 
standardization will have a two-fold 


result First, it will speed up pro- 
duction and facilitate quicker de- 
livery of equipment, and secondly it 
will be much easier to provide re- 
pairs and to service machinery than 
before. The standardization program 
will not hinder production of any 
size of steam turbine -generator 
needed for purposes for which the 
standard specifications might not be 
suited Neither will it prevent build- 
ing duplicates of machines already 
installed and for which designs and 
patterns are available. Further 
benefits are anticipated in that the 
amount of effort formerly devoted to 
custom designing may now be 
turned to research. 
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New Products 

a °d Processes 


PORTABLE LIGHT 
Is Fluorescent Type , 

Operates on Battery 

Intended for use wherever a portable, 
self-powered light is needed, a new 
flood-light incorporates a six-watt 
fluorescent tube and uses a standard 
B-battery as the power supply. With 
continuous use, the battery will provide 
light for about 30 hours. 

Known as the “Totelite,” the unit is 
contained in a single 24-gage steel case 
finished in crackle-type enamel. Its 
lens shield, described as non-breakable, 
is transparent Lumarith. The plastics 
carrying handle is located just above 
the convenient one-hand control. 

Dimensions of the light are 11 by 8^4 
by 4 V 2 inches, and the weight is seven 
pounds with battery installed. The 
makers, Paramount Industries, Inc., 
call attention to the fact that the light 



tight is completely self-contained 


is not a spot-type but has a full 180 de- 
gree light spread. 

Suggested applications for the port- 
able unit range from industrial and 
domestic emergency illumination to 
routine uses by electrical, plumbing, 
and maintenance employees. Motorists, 
sportsmen, and farmers are also ex- 
pected to find the light convenient and 
practical. 

AUTO LACQUER 
Offers New Effects 
in Translucent Colors 

Just Introduced to the automobile in- 
dustry is a new lacquer said to be the 
most durable ever developed, with 
colors and color effects never before 


produced. Utilizing a new pigment 
technique and manufacturing process, 
“Duco” Metalli- Chrome nitrocellulose 
lacquer, as the new finish is called, is 
produced in more than 200 grays, 
greens, and browns. 

It is explained that the deep-glowing 
luster effect results from the high de- 
gree of translucency of the lacquer 
films. Light penetrates and is reflected 
back to the eye from within instead 
of from the outer surface of the film 
as it does when it strikes a conven- 
tional coating. The glowing effect is 
enhanced by small particles of alumi- 
num flake which serve as tiny mirrors, 
diffusing and reflecting light from 
within the film. 

Moreover, the translucent metallics 
afford a color variation as the lighting 
alters or the angle of vision shifts. 
Burnished gold and shades of bronze 
are also available. 

The new finishes differ considerably 
from the so-called metallic finishes 
used before the war, and it is said that 
the majority of the colors are made 
possible by a new pigment material — 
ferric hydroxide. The reason the 
lacquers are translucent, it is explained, 
is because of the extremely fine par- 
ticle size of the pigments employed 
Du Pont chemists say the durability of 
Metalli-Chrome is based on a different 
principle than the durability of con- 
ventional lacquers which are dependent 
to a large degree on the opacity of 
standard pigments which prevent de- 
structive ultra-violet light rays from 
entermg the film. 

INDUSTRIAL RACK 

Feeds Material to Hand 

Level, Stores, and Transports 

A three-in -one unit that combines 
automatic material handling with 
storage and transporting, features 
speedier production and elimination of 
psychological slow down, physical back 
strain, and accident factors involved 
in manual lifting of loaded tote boxes 
or in lifting materials to workmg levels. 
The automatic, spring-powered racks 
hold a visible bank of material and 
bring each piece to the operator’s 


hand level as soon as the preceding 
piece has been removed. Production 
benefits because the same workmg 
level is constantly maintained and flow 
of parts or material is continuously 
timed to the worker’s capacity. 

Reloading is accomplished by placing 
material on the platform where it auto- 
matically finds its proper level. Acti- 
vated by self-contained sprmgs, the 
rack requires no outside power source 
and is smooth and noiseless in action 
Parts may be placed in tote boxes or 
the material may be placed directly on 
the platform. 

Made by American Machine and 



Constant material supply speeds work 


Foundry Company, the units are de- 
signed to handle any weight. Load 
changes can be made by unhooking 
one end of the springs, accessible 
through a hinged door. The units, 
mounted on ball-bearing casters, can 
readily be moved from one depart- 
ment to another while the filled rack 
can be used as a storage unit. 

FOIL LAMINANT 

Bonds Aluminum to Other 

Materials with Synthetic Resin 

Recommended primarily for roll-appli- 
cator machines, a new thermo -plastic 
resin emulsion adhesive is described as 
able to bond all grades of aluminum 
foil to cellophane, acetate, glassine, 
bond, kraft, sulfite, chip-board, and 
other materials. The manufacturer, 
Paisley Products, Inc , maintains a 
technical service department to assist 
users in adapting this product to their 
specific requirements. 

"BARBER-POLE" TEETH 

Provide Jig-Saw Control 

Without Turning Work 

Spiral teeth, running the full length 
of the blade body, are employed in 
new saw blades for hand coping saws 
or power-operated jig saws. On the 



Enlarged view of saw teeth shows spiral that provides omni-directional cutting 
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Tylor “Allways” blade, the teeth cut 
m any direction without requiring the 
operator to turn the saw frame or the 
work to change the direction of cut 
This stems from the fact that the blade 
is circular m section, hence its normal 
stock removal in one stationary stroke 
leaves a circle and a cut may be made 
m any line or arc from this circle 
without blade -binding or breakage 

It is said that nothing is lost in 
starting facility or cuttmg accuracy 
but that the new blade greatly simpli- 
fies intricate work such as scroll or 
fret cuttmg. Made of oil tempered 
spring steel and designed to cut all 
woods, light metals, and plastics, the 
blades are claimed to be unusually 
durable. Also, the peculiar spiral cut 
teeth make for safer use. Industrial 
applications — for carpenters, mechanics, 
repairmen, model makers, and cabinet 
and pattern makers — are anticipated 

SMOKE AND GAS DETECTORS 

Possess Surprising Sensitivity, 

Promise Wide Industrial Use 

T wo new instruments for detecting 
the presence of gas or smoke are said 
by die developers, Northwestern Uni- 
versity, to be the most sensitive ever 
devised. One, the Northwestern Ul- 
tra-Violet Photometer, ‘is a rugged, 
portable instrument for detecting the 
presence of gases by means of ultra- 
violet light. It can discover as little as 
one part of gas in a million parts of 
air. 

With an automatic recording attach- 
ment it is expected to find considerable 
use in providing continuous measure- 
ment of toxic vapors in factories and 
mines. It may replace chemical analy- 
sis of gases in closed systems, it is ex- 
plained, because it does not affect the 
substances analyzed 

Another instrument is so sensitive it 
can detect 1/100, 000th of an ounce of 
smoke in a room 30 feet square, and is 
called the “Northwestern Photoelectric 
Smoke Penetrometer.” The device 
gives instantaneous readings on the 
amount of dust in the air and a puff 
of cigarette smoke diffused m a huge 
auditorium will deflect its indicator 
Its delicate electronic circuits must be 
hermetically sealed to insure ac- 
curacy. 

The instrument can be used in 
studies of industrial plants, smoke 
elimination, and air purification and 
conditioning systems. It will also be 
employed in studying the concentration 
of various colloidal systems in the field 
of pure chemical research. 

HIGH-DUTY BEARINGS 

Resist Foreign Particles, 

Use Aluminum Base Metal 

^\luminum alloys containing tin, 
nickel, silicon, and copper were recom- 
mended at a recent meeting of the So- 
ciety of Automotive Engineers as new 
materials for bearings which promise 
to accelerate progress in designing in- 
ternal combustion engines. 

Reports claim that the results of 
extensive experiments and tests re- 


vealed these bearing materials to be 
superior for high-duty service in the 
engmes both of land vehicles and air- 
craft. Other advantages appear to be 
abilities to resist wear, as well as dam- 
age by foreign particles, and to support 
much greater loads for prolonged op- 
erating periods. 

ALUMINUM PANELS 
With "Sandwich" Center 
Now Made for Buildings 

Lightweight, high-strength, economi- 
cal aluminum building material which 
can be produced in large quantities 
has recently been announced Known as 
“Reynalite,” the product combines two 


sheets of aluminum bonded with a 
plastics adhesive to a cellulosic core to 
form an attractive panel which pos- 
sesses permanent rigidity, resists harm- 
ful elements, is easily worked, and is 
said to be adaptable to many major 
uses m building construction and re- 
lated fields. It is described as impervi- 
ous to moisture and to temperature 
changes. 

Wood-veneer surface can be bonded 
to either of the metal surfaces, or both. 
In addition to building construction 
uses, the aluminum panels appear ap- 
plicable to railroads cars, buses, trucks, 
and trailers. Adaptations are also re- 
ported m the furniture industry for use 
as table tops on occasional tables, cof- 
fee tables, and end tables The heat- 


SENSATIONAL WAN BARGAINS 

LENSES and PRISMS 


in 

NOW! MAKE YOUR OWN 

BINOCULARS! 

Complete Set of LENSES 
and PRISMS from 
Navy's 7X, 50 Model 

SAVE up to $150' 


Here's an unusual opportunity to secure a fine set of 
Binoculars at a tremendous saving of money. Build them 
yourself with all of the very same optics contained in the 
Navy’s 7 Power Glasses Or you can construct a Monocular 
{\'z a Binocular) in which case exactly one half quantities 
of the Binocular Components will be furnished All Lenses 
and Prisms are in excellent condition Lenses are 
cemented Complete assembly directions included for either 
project 

Stock £5102-S — Binocular Set of Lenses & Prisms 

$25.00 Postpaid 

Stock £5103-S — Monocular Set of Lenses & Prisms 

$12 50 Postpaid 

UNMACHINED LEFT AND EIGHT BODY AND COVER 
PLATE CASTINGS 

Stock £ 820-S . 52 50 Postpaid 



TO KEEP POSTED on all our new 
Optical Items, send 10c and your name 
and address to get on our regular 
“Flash” mailing list 


CARRYING CASE STRAPS FOR 7X, 50 
BINOCULARS — All leather construction — 
brand new — a regular $10 00 value 
Stock £44-S (Price includes tax) 

$4.80 Postpaid 

BATTERY COMMANDER’S TELESCOPE, 
MODEL BC-65 — Complete with Tripods . 

10 power New, in perfect operating con- 
dition. A Binocular type instrument Gov- 
ernment cost approx $1300 00 each 
Stock £ 900-S $245.00 Postpaid 

NEW PROJECT BOOK — HOMEBUILT 
RIFLESCOPES . 30c Postpaid List of 
available Riflescope Lenses sent FREE With 
book 

ACHROMATIC TELESCOPE OBJECTIVE 
LENSES — Cemented — Diam. 52mm . F L 
inches Slight seconds 
Stock £ 6188-S $3 50 Postpaid 

SECONDS IN PLANO-CONVEX CONDEN- 
SING LENSES— Diam 4-7/16", FL 6V2" 
Stock £1068-8 700 each Postpaid 

RAW OPTICAL GLASS 

An exceptional opportunity to secure a 
large variety of Optical Pieces both Crown 
and Flint Glass (seconds) in varying stages 
of processing Many prism blanks 
Stock No. 703-S — 8 lbs (mm wt ) 

$5 00 Postpaid 

Stock No. 702-S— V/z lbs $1 00 Postpaid 


“OUR ADVERTISING SPECIAL’’ — 15 Lenses plus 
10-page Idea Booklet Make your own telescope, 
microscope, magnifier, drawing projector, Koda- 
chrome Viewer, use for experimental optics, copy- 
ing, ultra close-up shots, etc. Many uses 

Stock £ 1-S $1 60 Postpaid 

NEW 50-PAGE IDEA BOOK. “FUN WITH 
CHIPPED EDGE LENSES”— Contains wide variety 
of projects and fully covers the fascinating uses of 
all Lenses in set listed above — only SI 00 Postpaid 

ALL THE LENSES YOU NEED TO 
MAKE YOUR OWN TELESCOPE! 
ALL ARE ACHROMATIC LENSES 

GALILEAN TYPE — Simplest to make but has 
narrow Field of View 

Stock £ 5018-S — 4 Power Telescope .$1.25 Postpaid 
Stock £ 5004-S — 

Small 2 Power Pocket Scope . . $1.00 Postpaid 

PRISM TELESCOPES— Uses Prism instead of 
Lenses to Erect image Have wide field 01 view 
Stock £5012-S — 20 Power Telescope .$7.25 Postpaid 
35 MM KODACHROME PROJECTING LENS SET 
— Consists of 2 Achromatic Lenses for projecting, 
plus 2 Condensing Lenses and piece of Heat Absorb- 
ing Glass with directions. 

Stock No. 4029-S $3.10 Postpaid 

SPECTROSCOPE SETS . . These sets contain all 

Lenses and Prisms you need to make a Spectro- 
scope plus FREE 15-page Instruction Booklet 
Stock No. 150G-S — Hand Type Spectroscope 

$3.45 Postpaid 

Stock No, 1501-S — Laboratory Type Spectro- 
scope ... $6.50 Postpaid 


MAGNIFIER SET 


ACHROMATIC LENSES 


Stock No. 

Dia. 
m mms. 

F.L 

in mms 

Price 

6158-S* 

18 

80 

$1.00 

6162-S 

25 

122 

1 25 

6164-S* 

26 

104 

.80 

6166-S 

29 

54 

125 

6168-S 

29 

76 

1 25 

6171-S 

32 

171 

1 00 

6173-S* 

34 

65 

1.00 

6176-S* 

38 

131 

100 

6177-S* 

39 

63 

1.10 

6178-S* 

45 

189 

1 50 

6179-S* 

46 

78 

1,25 

6182- S 

27 

51 

1.25 

6183-S 

44 

189 

2.50 


♦ASTERISKED ITEMS are uncemented. but FREE 
cement and Directions included with uncemented 
sets USES — Use these Lenses for making Project- 
ing Lenses, Low Power Microscope Objectives, cor- 
rected Magnifiers, substitute enlarging Lenes Eye- 
Piece Lenses, Macro-photography, Gadgets, Optical 
Instruments, etc . etc. 

TANK PRISMS — 

PLAIN OR SILVERED 

90-45-45 deg 5%" long, 2 1 / a '’ wide, finely ground 
and polished 

Stock £ 3004- S — Silvered Prism (Perfect) 

$2.00 Postpaid 

Stock # 3005- S— Plain Prism (Perfect) 

$2 00 Postpaid 

Stock £3100-S — Silvered Prism (Second) 

$1.00 Postpaid 

Stock £3101-S — Plain Prism (Seconds) 

$1.00 Postpaid 

(Illustrated Book on Prisms included FREE) 


5 Magnifying Lenses . Powers from 1 to 10 
Various diam for many uses. Free Booklet on 
Home-made magnifiers included. 

Stock £ 1026-S $2.00 Postpaid 


WE HAVE LITERALLY MILLIONS OF WAR 
SURPLUS LENSES AND PRISMS FOR SALE AT 
BARGAIN PRICES. WRITE FOR CATALOG 
“S” — SENT FREE’ 


Order by Stock No. — Satisfaction Guaranteed — Immediate Delivery 


EDMUND SALVAGE CO., P. o. audubon, new jersey 
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All Serious-Minded Production Men 

SHOULD HAVE THIS FREE BOOKLET! 


FORGING AHEAD IN BUSINESS 
contains a message of particular im- 
portance to production men. This is 
your opportunity to obtain a copy of 
this famous book, which has been de- 
scribed as a "turning point in the 
lives of literally thousands of men”! 

Although "Forging Ahead in Busi- 
ness” has been distributed to more than 
3,000,000 men, today’s timely edition 
was written in the light of recent world- 
wide developments. Its 64 pages repre- 
sent more than three decades of suc- 
cessful experience in training men for 
leadership in business and industry. 

It demonstrates the method which 
the Alexander Hamilton Institute uses 
to give you immediate help in your 
present position, while preparing you 
for post-war opportunities. Subjects 
directly related to the work you are 
doing now, PLUS other subjects of 
fundamental value to the business 
executive, are discussed in the book and 
placed in significant relation to one 
another. Thus, a helpful, over-all pic- 
ture is provided. 

Said one man who had sent for 
"Forging Ahead in Business”: 

"In thirty minutes this little book 
gave me a clearer picture of my 
business future than I’ve ever had 
before ” 

. . . and that represents the opinion of 


the Institute’s 400,000 subscribers, in- 
cluding 134,000 production men l 

The booklet further explains how it 
is possible to offer this essential train- 
ing in a minimum of time; how the In- 
stitute program fits in with the most 
crowded of post-war schedules. 

Among the prominent industrialists 
who assisted in the preparation of the 
Course, which is described in "FORG 
ING AHEAD IN BUSINESS” are: 
Alfred P. Sloan, Jr., Chairman of the 
Board, General Motors Corp.; Thomas 
J. Watson, President, International 
Business Machines Corp., and Frederick 
W. Pickard, Vice President and Direc- 
tor, E. I. du Pont de Nemours 8C Co. 

Send for 

“FORGING AHEAD IN BUSINESS” 
TODAY! 

Frankly, this booklet has no appeal for 
the immature mind. It does not interest 
the man who, for one reason or an- 
other, is wholly satisfied to plug along 
in a mediocre job. But, for the alert, 
future-minded individual — the man with 
ambition and "drive” — "Forging Ahead 
in Business” has a message of distinct 
importance. If you feel that it is in- 
tended for you, don’t hesitate to send 
for a copy today. Simply fill in and 
mail the coupon beloW. 


conductive property of aluminum re- 
duces to a minimum, and, in many 
cases eliminates — according to the Rey- 
nolds Metals Company — the danger of 
scorch or burn marks caused by 
matches or ashes falling onto a table 
top. 

Further features are high insulating 
value, resistance to lightning and fire, 
and insect-proof properties. 

For fabrication, the panels can be 
fastened with ordinary nails or screws 
and worked with common carpenter 
tools 

CONTACT-FACE ALLOY 

Resists Pitting, Welding, 

Under Heavy Currents 

Development of a new silver-molyb- 
denum alloy that is particularly suitable 
for facing of contact surfaces in switch 
gear designed to handle heavy cur- 
rents has recently been announced 
Called Callinite Type SM alloy, the 
metal is described as a high conduc- 
tivity facing material suitable for ap- 
plications where high currents may 
cause pitting, sticking, or welding of 
other contacts. 

The alloy, produced by Callite Tungs- 
ten Corporation, is made in standard 
and special shapes. 

SIGHT EFFICIENCY 
In Terms of Job , Checked 
for Individual Employees 

aid m assisting employees to do a 
better job with greater comfort, the 
Ortho-Rater, a vision-performance 
tester, helps to assure selection and 
placement of individuals whose visual 
capacities fall within pre-determined 
requirements for each type of job. De- 
veloped in co-operation with Purdue 
University’s Division of Education and 
Applied Psychology, the Bausch and 
Lomb instrument is now being used in 
many major industrial plants. 

Testing is performed in a few min- 
utes time, in most cases at or near 
employees’ working station. Intended 
solely for the measurement of visual 



ALEXANDER 

HAMILTON 

INSTITUTE 


Alexander Hamilton Institute 

Dept. 35, 71 West 23rd Street, New York 10, N.Y. 
tn Canada, 54 Wellington St., West, Toronto 1, Ont. 
Please mail me, without cost, a copy of the 64-page 
book— "FORGING AHEAD IN BUSINESS.” 

Name 

Firm Name 
Business Address 
Position 
Home Address 


Proper vision contributes to success 
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performance and not for refraction or | 
diagnosis, the Ortho -Rater tests at far 
and near distances of 26 feet and 13 
inches respectively. 

Studies are reported to prove con- 
clusively that persons with high visual 
efficiency in their specific jobs, other 
factors being equal, are more likely to 
attain success. 

Eye care is recommended to those 
whose vision is not right for the re- 
quirements of the job. It has been 
found that proper eye care will, m most 
cases, sufficiently improve eye skills to 
meet job requirements 

PROTRACTOR 

Precision Made on Plate 

Glass for Fine Layouts 

W here requirements demand ex- | 
tremely accurate layouts for use on j 
optical projectors and form grmdeis j 
a new layout protractor made of 1 4 
inch, beveled plate glass should piove 
valuable The ruling is on the undei 
side of the glass and, as a consequence 
the operator is assured accuracy of 
measurement since the ruled lines of 
the protractor are in actual contact 



Rulings are on under side of glass 


with the layout being produced or 
checked. The same feature is said to 
assure exactness of measurement on 
the screens of optical comparators 
The circular edge of the glass is 
beveled to a thin outer edge through 
which the divisions are viewed This 
contributes to the ease of accurately 
marking measurements with a very 
hard sharp pencil or scriber, or the 
reading of fine rulings so closely spaced 
that they designate intervals of but 10 
minutes of arc The layout protractor 
has cushioned metal handles, and is 
manufactured by the Engineers Spe- 
cialties Division, The Universal En- 
graving and Colorplate Company, Inc 

HEARING AIDS 

Powered by Flashlight 

Cells with Adapter Unit 

Standard flashlight-type cells, in place 
of special socket-type cells, may be 
adapted to hearing aids by a new bat- 
tery-holding device. Greater economy 
and added convenience, plus service 
equal to many of the more expensive 
socket-type cells, are advantages 



What Strange Powers 
Did the Ancients Possess? 



E VERY important discovery relating 
to mind power, sound thinking and 
cause and effect, as applied to self- 
advancement, was known centuries ago, 
before the masses could read and write. 

Much has been written about the wise 
men of old A popular fallacy has it that 
their secrets of personal power and suc- 
cessful living were lost to the world 
Knowledge of nature’s laws, accumulat- 
ed through the ages, is never lost. At 
times the great truths possessed by the 
sages were hidden from unscrupulous 
men m high places, but never destroyed. 

Why Were Their Secrets 
Closely Guarded? 

Only recently, as time is measured; not 
more than twenty generations ago, less 
than l/100th of 1 % of the earth’s 
people were thought capable of receiv- 
ing basic knowledge about the laws of 
life, for it is an elementary truism that 
knowledge is power and that power 
cannot be entrusted to the ignorant 
and the unworthy. 

Wisdom is not readily attainable by the 
general public; nor recognized when 
right within reach. The average person 
absorbs a multitude of details about 
things, but goes through life without 
ever knowing where and how to acquire 
mastery of the fundamentals of the inner 
mind — that mysterious silent something 
which “whispers” to you from within. 

Fundamental Laws of Nature 

Your habits, accomplishments and weak- 
nesses are the effects of causes. Your 
thoughts and actions are governed by 
fundamental laws. Example- The law 
of compensation is as fundamental 


as the laws of breathing, eating and 
sleeping. All fixed laws of nature are 
as fascinating to study as they are 
vital to understand for success in life. 

You can learn to find and follow every 
basic law of life. You can begin at any 
time to discover a whole new world of 
interesting truths. You can start at once 
to awaken your inner powers of self- 
understanding and self - advancement. 
You can learn from one of the world’s 
oldest institutions, first known in Amer- 
ica m 1694. Enjoying the high regard 
of hundreds of leaders, thinkers and 
teachers, the organization is known as 
the Rosicrueion Order. Its complete 
name is the “Ancient and Mystical 
Order Rosae Crucis,” abbreviated by 
the initials “AMORC.” The teachings of 
the Order are not sold, for it is not a 
commercial organization, nor is it a re- 
ligious sect. It is a non-profit frater- 
nity, a brotherhood m the true sense. 

Nof For Genera! Distribution 

Sincere men and women, in search of 
the truth — those who wish to fit m with 
the ways of the world — are invited to 
write for a complimentary copy of 
the booklet, “The Mastery of Life.” 
It tells how to contact the librarian 
of the archives of AMORC for this 
rare knowledge. This booklet is not 
intended for general distribution; nor 
is it sent without request. It is there- 
fore suggested that you write for your 
copy to the Scribe whose address is 
given m the coupon. The initial step 
is for you to take. 



Scribe O. W. X. 

The Rosicrucian Order (AMORC) 
San Jose, California. 

Please send copy of sealed book- 
let, “The Mastery of Life,” which I 
shall read as directed 

Name 

Addiess 

City. 
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Smooth, steady power at your fingertips! 
Turn out professional-looking projects for 
pleasure or profit — ship, plane, train 
models, costume jewelry, wood carvings, 
puppets, initialed tumblers, etc. Works on 
metal, plastic, wood, alloy, glass, leather, 
bone, stone, etc. AC or DC. 25,000 r.p.m. 
Weighs only 12 ounces. 

USE THE RIGHT ACCESSORIES — Choose 
from the complete line — more than 300 made 
right in the Handee plant. 



A GOOD START 
WITH THE 
HANDEE KIT 


Handee and 45 
most popular ac- 
cessories in com- 
pact steel carry- 
ing case. Postpaid, 
ORDER NOW $25.09 Handee 

SATISFACTION GUARANTEED 5 on J yi $18.50. 


FREE! 

New 52-pat* 

MANUAL 


CHICAGO WHEEL & 1FG. CO. 

Dept. SA, 

1101 W. Monroe St. f Chicago 7, III 


— ARMY-NAVY BARGAINS 

Shotgun nipples, 4 for . $1 00 

Flints, assorted, 10 for 1 00 

Cartridge belt, cal 30 double row . 60 

Leather belt, black, bar buckle 75 

Antique oil cup 25 

Wire brush, cal 30 . . 50 

Krag rear sight Model *92 . 1 00 

Prices do NOT include postage 1945 catalog, 308 
pages, mailed for one dollar Circular for 3c 
stamp 

Francis Bonnermcm Sons, 501 Bdwy., N. Y 12 


SOUTH BEND LATHES 



SINCE 1906 | 

\ 4 S 8 g» Madison St., SoiUhBend 22, tndianaf 


The versatility of South Bend Lathes permits 
them to handle many kinds of exacting precision 
work. Special attachments are available to 
broaden their range of work and increase their 
profit-makmg possibilities. Lathes are made 
with 9 \ 10", 13", and 16" swings. Write 

today for free Catalog 100-D which shows the 
complete line of lathes and attachments. 


KUW TO RUM A LATHE 
Send for this 128- 

page book on the 

operation and 
care of metal 

working lathes. 

Contains 365 il- 

lustrations. Size 
5-lfS" x 8*. Price 

25c postpaid. 


claimed for the unit In addition, stand- 
ard cells are available almost any- 
where at any time 

This offers greater convenience to 
traveling men, farmers, sportsmen, or 
others who are not always convenient- 
ly able to secure the socket-type hear- 
ing aid cells. The resultant savings in 
battery costs over a period of time is 
said to be considerable. 

Called the Spitfire Battery Holder 
for “A” batteries, the retamer attaches 
to the “B” battery with a piece of ad- 
hesive tape and holds a flashlight cell 
firmly in place, making a compact unit 



Economy, convenience are advantages 

requiring no special carrying case. A 
socket on the holder contains two ter- 
minals, into which the plug of the hear- 
ing aid cord is inserted. Insulating 
plastics surround the contact terminals, 
providing positive assurance against 
short circuiting. 

INSECT REPELLENT 

Retains Power for Long 
Periods , is Non-Toxic 

Colorless, stainless, and relatively 
odorless a new insect repellent is re- 
ported to have repelled insects for as 
long as 36 hours in temperate climates 
and for as long as 10 hours under tropi- 
cal conditions. The repellent, to be 
marketed under the name “d-Ter,” is 
described as having been thoroughly 
tested with no incidents of toxic re- 
actions to it. 

Features of “d-Ter,” made by 
Chandler Chemical Corporation, are 
that it will not harm any fabric, includ- 
ing nylon, or such things as nail polish 
and cosmetics. In diluted form, it is said 
that “d-Ter” can be sprayed on dogs to 
protect them from fleas and ticks, and 
on horses, sheep, cattle, and other 
live-stock, without ill effects. In this 
form it can also be used to keep 
flies, mosquitoes, midges, and gnats, 
away from screens and screen doors 

PHOTOCOPY EXPOSURE 

Quickly Determined with 
"Simple-T o-Operate" Slide 

E vest though photocopying units are 
quite easily handled by unskilled help, 
a new and simple exposure slide has 


been developed to give instantaneous 
calculation of exposure time, thus 
bringing added speed to photocopying 
operations. The slide, which is now 
being distributed, is made of high 
quality varnished cardboard, measures 
approximately six inches long and 
three inches wide, and holds a movable 
chart whose figures appear through 
slots on the front face of the rule. 
Exposure time is given for five types 
of reproduction- positive, and reflex, 
reverse, alternate, and readable nega- 
tive. 

These exposures apply to documents 
ranging all the way from original trac- 
ings on very thin paper to newspapers, 
photographs and blueprints, and so on. 
Development of the slide is credited to 
American Photocopy Equipment Com- 
pany 

FUEL PURIFIER 

Removes Foreign Bodies 
and Wafer from Gasoline 

K4 ade in one model to fit most ap- 
plications — cars, trucks, buses, tractors, 
and stationary engines — a new fuel 
purifier passes gasoline or other fuel 
between layers of helically wound rib- 
bons made from impervious material. 
Dirt and other impurities are stopped 
at the outer edges of these ribbons 
and fall into the sediment chamber 
Any accumulations on the outer sur- 
face of the cylinder of helically wound 
ribbons occurring after long use can 



Filter, installed in sediment bowl 
(above), has multi-ribbon structure 
(below). Fuel passes between ribbons 
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REVISED LAPIDARY HANDBOOK 

by 

J HARRY HOWARD 

Successor to the author’s HANDBOOK 
FOR THE AMATEUR LAPIDARY 
Completely re-written. 

Much enlarged — 225 pages 
About 70 illustrations 
Modern techniques. 

Much new material never published before 
Excellent cloth binding. 

Good index. 

PRICE #3 00 POSTPAID 
Published May 1. 

Order from your book store, your lapidary 
supply house, this magazine, or the 
author. 

J. HARRY HOWARD 

504 CRESCENT AVE - GREENVILLE, S C 



MILL IT ON YOUR LATHE 
gigs 


MILLING ATTACHMENT 


Now — you can mill, saw at angles, groove 
slot, square md many other jobs on your 
lathe Fits all lathes by straddling tool 
Graduated feed and adjustment screw, 
also 360° angle adjustment No 150 
11/2" Jaw, SIS 75 No 250 2 Y 2 " 

Jaw S24 75 No 400, 4" Jaw S39 7 5 
Order Now! Write for Circular 349 

CHICAGO TOOL and ENGINEERING CO. 
8386 South Chicago Ave., Chicago I7 t 1!!. 


CHANITE SELF-WELDING FLUX 
REPAIRS oil ELECTRIC HEATING ELEMENTS 
So simple anyone can make repairs in your 
broken or burnt-out electrical appliances — 
irons, toasters, stoves 8 C etc. Guaranteed 
nothing like it. From our mines to your 
appliances. #1 00 per package #7.50 per 
doz. Stick form 25 {J. #2.00 per doz. 

CHANITE SALES COMPANY 
914 South Main Fort Worth 4, Texas 


15,000 1077 

FORMULAS PAGES 

HOPKINS’ 
“CYCLOPEDIA 
OF FORMULAS” 

Thousands of copies of this ac- 
knowledged leader among books of 
formulas are being used daily. 

$5 50 postpaid (Domestic) 

$6.00 postpaid (Foreign) 

Order From 

SCIENTIFIC AMERICAN 
24 West 40th Street, New York 18, 
N. Y. 


| Send fot FREE UTERATURE on 

BATENTS 

WBF AND TRADE MARKS [vvv 

■ C.A.SNOW6CO. M 

Reg. Patent Attorneys Since 1875 r * ■ 
[ 430 Snow Bldg. Washington 1,0. C.i 


THE BINARY SLIDE HULE 

equals a 20 Inch 
Straight Slide Rule in 
precision Has C, Cl, 
A, K, Log, LL1, LL2, 
LL3, LL4, Binary, Add 
and Subtract Scales 
Gives Trig. Functions 
from 0 to 90 degrees 
and reads to 1 Minute 
The Engine - divided 
Scales are on white 
enameled metal Per- 
manently accurate. Dia 
8 Y 4 " Large figures and 
_ graduations eliminate 

eyestrain Exceptional value and utility Price, 
with Case and Instructions, $5 80. Circulars free 
Your money back if you are not entirely satisfied 

Gilson Slide Rule Co., Stuart, Fla. 

Slide Rule Makers since 1915. 



be cleaned off by blowing compressed 
air, or the breath, into the cylinder. 
The cylindrical element is known as the 
Kwick Klean Kartndge 
Called the Skinner Purifier, the unit 
is claimed to separate free water from 
gasoline as the result of a laminated 
construction with almost innumerable 
orifices of a few microns in size, and 
the differences in surface tension and 
specific gravity of the two liquids. It 
is said that the purifier can be installed 
m a few minutes and that the flow rate 
capacity is enough for practically any 
automotive application. 

CONVEYOR TROLLEY 
Simplified by Unusual 
Ball-Bearing Construction 

Contrary to the design of convention- 
al I-beam trolleys, a new free-rolling 
conveyor trolley has no wheel shafts, 
or spindles, and does not require 
separate retainers for its full comple- 
ment of hardened alloy-steel balls Two 



Even wear-distribution and greater 
bearing-area increase conveyor life 

basic elements — wheel and one-piece 
bracket — themselves form the deep in- 
ner and outer races of the bearing The 
inner -bearing race, being a part of 
the wheel forgmg, revolves within the 
outer race formed by the head of the 
trolley bracket. 

The revolving inner race is said to 
distribute wear completely around the 
ball-path. All fixed points of pressure 
are on the outer race, where the larger 
diameter provides a greater area of 
distribution and, consequently, greater 
resistance to wear. The bearings are 
assembled by holding the wheel in po- 
sition on the head of the bracket and 
then dropping the balls into race- 
groove through a ball-loading hole at 
the back of the bracket. 

Protective felt seals and lubrication 
reservoirs are features of the design. 
Wheels and brackets are drop -forged 
steel, with ball races accurately ma- 
chined and hardened. Another feature 
is the inclusion of both the outer-bear- 
ing race and the carrying attachment 
m a single bracket, resulting in fewer 
parts and a more pleasing appearance 
The lower ends of the two brackets are 
connected by two bolts, and have hori- 
zontal flanges between which the 



ANNOUNCING! 


First-surface mirrors of 
RHODIUM are now added 
to our well-known family of 
CHROLUMINUM AND 
DUOLUX. 

RHODIUM surfaces are as 
hard as most steels, and will 
not tarnish under any known 
conditions of use. 

RHODIUM for ruggedness! 
CHROLUMINUM for brilliance! 
DUOLUX for semi-reflection! 

Write for folder of information 
and prices. 

High-vacuum 
chambers are used 
in the production of 
our mirrors . 
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LENSES & PRISMS 

500,000 OF THEM! ! 

Buy them for a fraction of their original cost 
U S ARMY and NAVY surplus lenses and prisms 

Right Angle Prism 23 m/m sq. face ea $1.25 

Right Angle Prisms 40 m/m sq face ea. 1 75 

Periscope eye piece set 1" Dia en 1 J5Q 

Achromatic Binocular Objective, 52 m/m 

Dia. 174 m/m F.L. coated, perfect ea 3 75 
Wide Angle /Eyepiece — All coated optics, 
mounted in a focusing cell, 2" clear 
aperature, 1 V 2 " F.L., 3 achromatic lenses. 

Value $125 00, Perfect ea 9 50 

5 Power Tank Telescope (M71) Brand 
New. Coated Optics, Completely As- 
sembled, Value $345.00 Perfect ea 29.50 
Complete Set of Optics from Periscope 

Rifle Sight. Value $24.00 ea. 2.25 

9 Perfect Lenses to make 5X tank Artillery 

Scope Value $140 00 10.00 

Metal Parts to make a complete 5X Tank 

Artillery Scope Diagram included 7 50 

5 Lbs. Optical Glass Lens 8C Prism blanks 

Index and dispersion "marked” 4 75 

Send 3 cent stamp for "BARGAIN” list 

A. JAEGERS 

BOX 84A SO OZONE PARK 20, N Y 


DIAMONDS 

Economical Tools of Industry 

Many production processes can use 
diamonds with profit — but only when 
they are properly utilized to obtain 
maximum results Now you can obtain, 
in one volume, complete and concise 
information on industrial diamonds and 
their uses in hardness testing, wheel 
dressing, cutting metallic and non- 
metallic materials, machining glass, 
rock drilling, and wire drawing. All of 
this, and more, in 

DIAMOND TOOLS 

By Paul Grodzinski 

Technical consultant. Industrial Diamond 
Review, London 

$4=80 postpaid 

Order from 

SCIENTIFIC AMERICAN 

24 West 40th Street, New York 18, N Y 


trolley is joined with conveyor chain 
link In addition, the distance from 
centeilme of the conveyor chain to at- 
tachment pin has been held to a mini- 
mum, thus reducing the resultant ac- 
tion when traveling m an inclined po- 
sition. 

The advantages claimed for the new 
Lmk-Belt trolley are smoother opera- 
tion, higher efficiency, and long life 

REAMING 

Upped in Precision 
with Rigid Tool 

n expansion reamer with a solid 
one-piece body all the way from the 
driving end to the lower lock nut is 
offered under the name Dual Spiral 
and is said to have great rigidity. In 



With DI-ACRO 
BENDERS.... 

The DI-ACRO Bender makes perfectly 
centered eyes from rod oi strip stock at 
high hourly production rates 
Both eye and centering bend 
aie formed with one opera 
tion Any sue eve mav bt 
formed withm capacity of 
bendei and ductile limits oi 
material 

DI-ACRO Precision Bending is 
accuiae to 001" for duplicated 
parts DI-ACRO Benders bend 
angle, channel, rod, tubing, wire, 
moulding, strip, stock, etc 
Machines are easily adjustable 
for simple, compound and re- 
verse bends of varying radii 
Pronounced! "DIE-ACK-RO” 


O'nEIL-min mm. co. 




,/Pjwcihmv 

CENTERED 

EYE 

(Bemmq 


Send for Catalog 

•DIE - LESS” DUPLI- 
CATING showing many 
kinds of "die-less” 
duplicating produced 
with DI-ACRO Bend- 
ers Biakes and Shears 

347 EIGHTH AVE , SO, 
MINNEAPOLIS 15, MINN 




With a little spare time — with no financial outlay you can now start a spare time business to 
take care of NEW ONE YEAR subscriptions for SCIENTIFIC AMERICAN and also for new and 
renewal subscriptions for other publications. 


There are probably hundreds of homes within a one mile radius of yours, in which this 
magazine and other popular publications are read regularly. These magazine readers prefer 
to place their subscriptions through a reliable local magazine service. 

When you discover how easy and profitable it is to establish a neighborhood subscription 
service, you will want to start writing your own pay-checks. This coupon iwill bring you 
complete details without cost or obligation. 

INDEPENDENT AGENCY DIVISION 

Room 1201, 250 Park Avenue, New York, 17, N.Y. 

Without cost or obligation, please tell me how to start a neighborhood magazine Subscription 
Service. 

NAME — , „ 

ADDRESS 

POST OFFICE — - -ZONE No STAT E — 


Solid body gives minimum runout 


addition, according to Lempco Prod- 
ucts, Inc , the cutting blades spiral 
more concentrically than previously, 
and runout is held to an absolute mini- 
mum, insuring accuracy to extremely 
close tolerances 

MONOFILAMENT FABRICS 

Have "Built In" Color, 

Take Heavy Wear 

T ough, water-resistant fabrics are 
now woven of Saran monofilaments m 
a variety of patterns and colois and 
ranging from finer weaves for mte- 
nors to those woven of the larger 
monofilaments for playroom, porch, and 
sunroom upholstery where harder wear 
is expected. With these new fabrics the 
furniture manufacturer has distinctive- 
ly different fabrics to work with which 
combine practicability and beauty 
It is reported that Saran fabrics are 
being specified for shipboard, automo- 
bile, and plane upholstery m addition 
to uses m shoes, and luggage The ma- 
terials feature “built in” color and the 
monofilaments are extruded m both 
transparent and opaque types The pig- 
ments and dyes may be added to the 
molding powder before extrusion. 
Other properties of Saran are its re- 




jggp 

*^!§§§§§§I 



Extruded single filaments make stiff, 

smooth fabrics that will clean easily 
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©SABS 

In Stock-“lmmcdsato Delivery 

Gears speed reducers sprockets thrusl 
bearings flexible couplings pulleys etc. A 
complete line in earned in our Chicago stock* 
Can also quote on special gearsof any kind- 
Send us your blue prints and inquiries. 

Write for Catalog No. 20 
CHICAGO GEAR WORKS 
440-50 N Oakley Ave , Chicago 12, HI 





This is 
Perhaps 
the WORLD’S 
SMALLEST 
MOTOR 


r x x 2" made for 27 Volts DO 
runs on 4 Flashlight batteries 
REVERSIBLE 
DRIVE it as a generator 1 


$3,110 


ELAN 64-M Dey Street, H<mr YoA 7, N. Y. 



[Will UWlVWil CC8«TI«t ilfllll 


VEEDER-ROOT INC. "r;™ 2 



MINIATURE 

ENGINES 

Gasoline — Steam 
Air-— Locomotive 


THE WORLD'S 

MOST FASCINATING HOBBY 



Build them yourself — In your own shop 


With your own tools 



Send 10 cents for my Illustrated 
catalogue listing the world's 
largest selection of miniature 
engine castings and drawings. 

WAYNE MILLER 

. Suite 206 

Engineering Bldg., Chicago 6, U.S.A. 


sistance to chemicals, acids, and water; 
toughness; and no staining or fading 
under ordinary usage. Monofilaments 
are extruded m sizes ranging from .003 
to .053 inches in diameter. Compared 
with fine multifilaments, the mono- 
filaments produce a strong, smooth- 
surfaced, rather stiff fabric. 

DIAL ©AGES 

Calibrated In Decimals / 

Have Hand-Range Limits 

F or fine-tolerance checking, Deci- 
matic indicators, characterized by dial 
markings in decimals — directly com- 
parable to blueprint tolerances — are 
now being made. Working advantages 
are described as including a modified 
range, from approximately “20 min- 
utes of* to “20 minutes past” on the 
dial. This range, adequate for all but 
coarse tolerance checking, is said to 



Numerals match blueprint tolerances 

eliminate the possibility of failure to 
notice a complete revolution of the in- 
dicator hand. 

Mounting dimensions are in ac- 
cordance with American Gage Design 
standards and consequently standard 
Gage Company’s Decimatic models may 
be used in AGD type fixtures. 

CHLORINE DISINFECTANT 
Had Broad Application 
in Food Industries 

High-test calcium hypochlorite, con- 
taining a minimum of 70 percent avail- 
able chlorine, is now available for 
civilian industrial uses, according to an 
announcement by the Columbia Chemi- 
cal Division of the Pittsburgh Plate 
Glass Company. Marketed under the 
trade name “Pittchlor,” the product is 
a bleach, germicide, and disinfectant. 

Calcium hypochlorite solutions are 
also valuable in the food industry as 
efficient agents for preventing food 
contamination by micro-organisms on 
equipment and around preparation 
areas. Sanitary uses of the solutions 
include disinfecting such equipment as 
coolers, bottles and bottle fillers, pas- 
teurizers, churns, separators, tanks, and 
tank cars. In addition, spray or rinse 
applications can be used in the brew- 
ing and distilling industries on beer 
and condensing coils, and the like. 



When the JO-BLOCKS 
say "it’s right” 
-then it’s RIGHT! 


When you take a measurement with 
Jo-Blocks and the Jo-Blocks show 
the dimension is per specification 
. . . that's that! Genuine Johansson 
Gage Blocks are warranted accurate 
to within .000002", .000004" or 
.000008", dz. They are made in 
America by Ford Motor Company 
only. They are used by hundreds 
of manufacturers, as master gages 
to check working gages, micrometers, 
etc., as precision layout tools and 
frequently as actual working gages 
(since the cost of an individual 
Jo-Block or two is often appreciably 
less than that of a specially-built 
working gage). 

If your plant —particularly your 
toolroom— is operating without the 
reassuring control of a set of genu- 
ine Ford Jo-Blocks and Accessories, 
it would be well to consider this 
very moderate investment. 

Ford Motor Com- 
pany, Johansson 
Division, Dear- 
born, Michigan, 
Dept. 148. 

WRITE FOR YOUR 
NEW COMPLETE 
JO-BLOCK 
CATALOG! 
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CURRENT BULLETIN 
BRIEFS 


The Editors 


PROCEDURES IN EXPERIMENTAL PHYSICS — » 
By John Strong, Ph.D. A wealth of useful data of 
a practical kind for the constructor, experimenter, 
and skilled craftsman. $7.10 

HIGH FREQUENCY INDUCTION HEATING — 
By Frank W. Curtis. Answers many questions con- 
cerning induction heating and its utility m industrial 
processes Ihoroughly practical m scope $2.85 

TOOL MAKING — By C. M. Cole. Instructions for 
making and using all kinds, from personal tools to 
arbor presses, lathes, planers, etc , m different 
metals $3.60 

THE PSYCHOLOGY OF SEEING — By Berman 
F. Brandt. From motion-picture data of eye move- 
ments and use the author has revised many con- 
cepts of seeing. His interpretations will be of value 
to erveryone — editors, advertising men, product de- 
signers, safety engineers, and so on — whose living 
depends on the use which people make of their 
eyes $3.85 

YOUR HAIR AND ITS CARE — By Oscar L . 
Levin , M.D., and Howard T. Behrman , M.D. 
Scientific facts about hair — how to save and beautify 
it, treat infections, and so one. Real facts — not a 
“cure for-baldness” screed $2.10 

EXPERIMENTAL SPECTROSCOPY — By Ralph 
A. Sawyer. Covers theory and types of spectroscopes 
and spectrographs, mounting and use of gratings, 
determination of wavelengths, infra red spectroscopy, 
spectrochemical analysis, and so on. Somewhat 
elementary but requires knowledge of physics and 
some physical optics $5.10 

ATOMIC ENERGY FOR MILITARY PURPOSES— 
A General Account of its Development Under the 
Auspices of the United States Government, 1940-1945. 
The famous Smythe report, telling in relatively 
non-technical language of the developments in 
nuclear physics that lead to the manufacture of the 
atomic bomb. Paper cover, $1.35; cloth $2.10 

PLASTICS — By J. H. Dubois. Third edition, 
again revised and enlarged, with two four-color 
plates. This is an important book on the whole 
general subject of plastics, plus much brand new 
material on synthetic rubber, manufacturing processes, 
and plastics moldings. $4.1© 

PLANNING TO BUILD — By Thomas H. Creigh- 
ton . Answers many of the questions asked by 
prospective home builders. Planning, design, and 
construction are fully covered. $2.<f>© 

EXPERIMENTAL ELECTRONICS — By Ralph 
H. Muller R. £. Garmon, and M . E. Bros. 
A solid book of eminently practical information on 
the characteristics and non-communication applica- 
tions of electron tubes. The text describes experi- 
ments and presents results. For students, radio 
engineers, communications experts* and the serious 
general reader. $5.1© 

THE MEANING OF RELATIVITY — By Albert 
Einstein. Second edition with added chapter de- 
scribing advance® since publication of first edition 
some 25 years ago. Requires knowledge of advanced 
mathematics and physics; not a popular exposition. 

$ 2 . 1 © 

A SMALL BUSINESS OF YOUR OWN — By 
Harold S. Kahm. Simplified, compact, paper-covered 
book that sets out to tell persons with capital rang- 
ing from $10 to $2000 how they can get started m the 
right direction. $1.1© 

A PRACTICAL COURSE IN HOROLOGY — By 
Harold C. Kelly . Definite, outright, practical in- 
structions on watch making, repairs, and adjustment. 

$2-85 


Best Sellers 
In Science 


SLIDE RULE SIMPLIFIED — By C. O. Harris. 
How to use a slide rule, without any of the mystifica- 
tion that often surrounds this important tool of the en- 
gineer Excellent illustrations make everything clear 
$3 60 including a slide rule, for book alone, $2.60 

HOW TO SOLVE IT — By G. Polya. The text 
deals with the general method of solving problems 
It will be of value to teachers but will also find 
wide use by those who have to solve problems re- 
quiring scientific reasoning $2.6© 

MACHINERY’S HANDBOOK — 23th Edition. 
“Bible of the mechanical industry ” 1911 pages 

of latest standards, data and information required 
daily in shop and drafting room. $6.1© 

BUILDING INSULATION — By Paul D. Close. 
When, how, and where to use thermal and sound 
insulation. Fundamentals as well as practical aspects, 
with many typical examples and their solutions 

$4.6© 

ATOMIC ARTILLERY AND THE ATOMIC 
BOMB — By John KeUock Robertson. Standard 
best seller for years, describing electrons, protons, 
positrons, photons, cosmic rays and the manufac- 
ture of artificial radioactivity — now with a chapter 
added on the bomb and the difficulties of its pro- 
duction. $2.60 

PRINCIPLES OF PHYSICS, VOL. Ill — OPTICS 

— By Francis Weston Sears. One of the most 

modern works on physical optics available today 
At, college level, it covers the subject with emphasis 
on physical principles rather than practical appli- 
cations. $4.10 

ELECTRONIC PHYSICS — By Hector , Lein and 
Sconton. A simplified text for those who desire to 
acquire a sound basis for following the advance of 
applied electronics $3.85 

ASTRONOMY, VOL. 1 — THE SOLAR SYSTEM 
— ■ By Russell, Dugan, and Stewart . Revised edi 
tion of the first volume of a 19-year old standard 
textbook. Deals with the solar system alone, not the 
stars. $3.5© 

FUNDAMENTAL OF OPTICAL ENGINEERING 

— By Donald H. Jacobs. This new work starts 
out at the very beginning, is mamly non-mathe- 
maticah and is probably the best suited of all 
existing books as an introduction to optical design 
Author is a physicist at Bureau of Standards. $5.10 

WITH THE WATCHMAKER AT THE BENCH — 
By Donald DeCarle. Simple, practical, straight- 
forward instructions on the repair of timepieces, 
with direct implications to the manufacture and 
repair of delicate instruments of all kinds. $3.1© 

ELEMENTARY STATISTICS — By Levy and 
Preidel, A readable and understandable book on 
statistics that can pay big dividends to business men 
by re-alining their conceptions of the subject $2.35 

ARCHITECTURAL DRAWING AND DETAILING 

— By Dalxelt and McKinney. Reasonably complete 

coverage of fundamentals for students or others who 
need a working knowledge of architectural repre- 
sentations and terminology. $2.6© 


Conducted by K. M. CANAVAN 

(The Editor will appreciate it 
if you will mention Scientific 
American when writing for any 
of the publications listed below ) 

The Atomic Bomb, prepared by the 
Atomic Scientists of Chicago for the 
information of Congressmen, is a 64- 
page pamphlet rated as one of the best 
brief introductions to the problems of 
the “atomic age/’ It discusses the bomb 
and how it works, problems of con- 
trol, and peace-time uses, and clarifies 
the vocabulary which has grown up 
around atomic power. National Com- 
mittee on Atomic Information , 1621 K 
Street , N.W., Washington ,6, XX C — 20 
cents. 

Depreciation Versus Obsolescence is a 
12-page pamphlet which takes a new 
view of one of industry’s most impor- 
tant machine tool problems. It clearly 
outlines the factors which must be 
considered m determining the economic 
life of machine tools in terms of years. 
National Machine Tool Builders’ As- 
sociation, 10525 Carnegie Avenue , 
Cleveland 6, Ohio. — Gratis. 

The Tool Steels of Allegheny Lud- 
lum. This 168-page, wire bound, 
pocket-size booklet sums up the five 
tool-steel groups — high speed, hot work, 
shock resisting, cold work, and carbon 
and low alloy steels — and then gives 
factual data on their various industrial 
applications. Included is a tabulation of 
steels which presents type analysis and 
working characteristics of the principal 
grades. Allegheny Ludlum Steel Cor- 
poration, 2332 Oliver Building, Pitts- 
burgh 22, Pennsylvania. — Gratis. 

Changing the Shape of Metals With 
An Engine Lathe. This 160-page 
book, containing over 500 charts, pho- 
tographs, and drawings, is a compre- 
hensive industrial-training tool ex- 
plaining the “why” rather than the 
“how” of lathe operation. Intent is to 
stimulate workman initiative and pride 
of craftsmanship. Extremely readable. 
Available at special rates for industrial 
training programs. Shell Oil Company, 
He., 50 West 50th Street, New York 20, 
New York. — Individual copies $7 SO. 

Plastics for Light Conditioning, a 
12-page booklet, describes the uses 
of plastics in reflectors and shades. All 
available models of reflectors and 
shades are illustrated and the char- 
acteristics of each are given. General 
Electric Company, Plastics Divisions, 
Chemistry Department, Pittsfield , 
Massachusetts. — Gratis . 

Permanent Magnets May Do It Bet- 
ter. This well-illustrated, 32-page 
manual outlines the ways in which 
permanent magnets can serve industry, 
illustrates and describes the basic types, 
presents information on commercial 
magnetic materials, and shows how 
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Comp I ete Home 
STUDY COURSES and 
self - instruction text- 
books, slightly used 
Rented, sold, ex- 
changed All subjects 
100$ satisfaction Cash paid for used courses. Pull 
details & lUO-page lllustiated bargain catalog Free 
Write Nelson Co , 1139 S Wabash Av , Dept 2-31, 
Chicago 5, 111 


BINOCULMS & 'SCOPES 

20% to 50% increased visibility with hard- 
coated lenses Reduces glare, improves defi- 
nition, greatly increases light transmission. 
Amazing sharpness and clarity for night use. 
Write for details 

OPTICAL COATING LABORATORIES 

5S11 M St., Hillside Washinoton 19. D. C 



THE HENRY SYSTEM 
Of Finger Print 
Classification 
and 

Identification 

is mow in use By most 
of the Police Departments in the 
United States. It is also the system 
which applicants for many Civil 
Service positions must master Before 
they can successfully fill all require- 
ments. 

The only Book Based on the Henry 
System is Frederick Kuhne’s 

“THE FINGER PRINT 
INSTRUCTOR’' 

In this 182-page hook, written By a 
noted finger print expert who was 
for many years in the Bureau of 
Criminal Investigation, New York 
Police Department, will Be found 
complete instructions on every phase 
of the work from taking the prints 
to final identification. Numerous 
photographs and reproductions of 
prints make all details clear. 

Used by many governmental and 
industrial personnel departments 
and by the F.B.I. 

$4,25 postpaid (Domestic) 
#4.60 postpaid (Foreign) 

Order from SCIENTIFIC AMERICAN 
24 West 40th Street, New York 18, MU Y. 


good engineering design is applied to 
produce maximum utility from such 
magnets. Request Permanent Magnet 
Manual Number 3. The Indiana Steel 
Products Company , Six North Michi- 
gan Avenue, Chicago 2, Illinois — 
Gratis. 

Safe Practices in Woodworking is a 
kit-set of 22 discussional type teach- 
ing and training slide films totaling 
1129 individual slides. Fourteen of the 
groups give instruction in safety with 
woodworkmg machinery and eight on 
basic safety shop practices. Each lesson 
concludes with a review and a senes 
of test questions. The Jam Handy Or- 
ganization, 2900 East Grand Boulevard, 
Detroit 11, Michigan — $81.60. 

“Surface” Radiant Tube Heating. Used 
in both ferrous and non-ferrous 
metal processing, this four-page bul- 
letin points out the advantages of this 
method of heating when applied to 
carburizing, carbon restoration, hard- 
ening, and annealing. A chart giving 
the available heat of artificial, natural, 
propane, and butane gases is included 
Request bulletin SC-128. Surface Com- 
bustion Corporation, Toledo 1, Ohio . — 
Gratis. 

Mathematician’s Delight is a pocket 
size, 215-page book explaining 
arithmetic, calculus, trigonometry, and 
other parts of mathematics. Penguin 
Books, Inc , 245 Fifth Avenue, New 
York 16, New York — 25 cents. 

Weston Engineering Notes is a new 
publication designed to serve for the 
dissemination of engineering informa- 
tion regarding electrical indicating in- 
struments. It is planned for bi-monthly 
publication. John Parker, Editor, West- 
on Electrical Instrument Corporation , 
Newark 5, New Jersey. — Request this 
publication on your business letterhead. 

Selecting the Right Thermosetting 
Molding Materials. This new book- 
let, designed for workers and executives 
in the plastics field, as well as for stu- 
dents of plastics, packs into 36 pages, 
with illustrations, a complete view of 
this one phase of plastics. A special 
comparison chart shows the complex 
relative values of the various phenolic 
and urea molding plastics. Bakehte 
Corporation, 30 East 42nd Street , New 
York 17, New York. — Gratis. 

Distribution Trends is a selected bib- 
liography, with brief descriptions, of 
literature covering the broad aspects of 
industrial distribution. Business Infor- 
mation Bureau, Cleveland Public 
Library, Cleveland 14, Ohio.— 10 cents. 

Your Post-War Place in Aviation, by 
Russ Brinkley, with an introduction 
by Eddie Rickenbacker. Subtitled “A 
Civil Aviation Guide for Ex-Service 
Men, Student Pilots, High School Stu- 
dents, Civil Air Patrol Cadets,” this 
96-page book presents fairly and with- 
out exaggeration the opportunities of- 
fered for civil aviation. It covers not 
only airlines but private flying, opera- 
tion of airports, and so on. Aviation 
Press, Tenafly , New Jersey. — 50 cents . 


READY TO MOVE IN.., 
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TWO BATHS 


GARAGE 

INSULATED FIRE RESISTANT 

START BUILDING IMMEDIATELY' 

This may answer your own personal housing 
problem George \V Pearce’s book, is designed 
for ACTION 1 He reveals, in simple, easy- 
to-read language, PROVEN construction 
methods — unique, money -saving materials 
EVERYTHING completely explained and 
illustrated 10 folded 12" x 18" drawings 
showing details of construction, wiring, plumb- 
ing, heating, lighting ABSOLUTE 
MONEY-BACK GUARANTEE 

Send check or money order Your / jr 
copy rushed postpaid. / % / 

10 COMPLETE DRAWINGS I 

>QW/ 138 PAGES ILLUSTRATED 

TECHNICAL PRESS 

Box 426 , Swampscotty Mass- 


OPTICAL SPECIALTIES 

Spectroscopes, Optical parts — * 
instruments. 

Aluminizing of mirrors 
CATALOG ON REQUEST 

Laboratory Specialties, Inc. 

144 South Wabash Street 
WABASH, INDIANA 


PATENT PROTECTION 

The U. 8 Patent Office recommends — "an applicant 
Is advised, unless familiar with such matters, to 
employ a competent registered Patent Attorney . 
as the value of patents depends largely upon the 
skillful preparation of the specifications and claims *' 
Steps to he taken in obtaining patent protection 
available upon request 

* 

REGISTERED PATENT ATTORNEY 
Victor J. Evans & Co 

126-J Merlin Bldg Washington 6, D. O. 


'XW.ci VWOtKSHO* 
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► MODEL MAKERS 
i MAINTENANCE 
» HOBBY SHOPS 
» HOME SHOPS 
» SALVAGE PARTS 


Easy fo Plate CHROMIUM 

GOLD, SILVER, NICKEL, COPPER 
. . . For Pleasure and Pro fit I 

If you have a workshop — at home 
or in business — you need this new 
Warner Electroplater. At the stroke 
of an electrified brush, you can 
electroplate models and projects — 
you can replate worn articles, fau- 
cets, tools, fixtures, silverware, etc. 
with a durable, sparkling coat of 
metal . . „ Gold, Silver, Chromium, 
Nickel, Copper or Cadmium. Method 
Is easy, simple, quick Everything 
furnished — equipment complete, 
ready for use By doing a bit of work 
for others, your machine can pay for 
itself within a week. So make your 


trated literature. ACT AT ONCE! 
WARNER ELECTRIC CO., DEPT. J-4 7. 
663 N. Wells St., Chicago £0, Illinois 


FREE Details & Sample 


{ WARNER ELECTRIC CQ. ( 663 N. Wells, Chicago 10, Dept, j-47 
I Gentlemen; Send Free Sample and Details to. 

i Name- * 

m 

Address — — 


S 


i 

I City. 


* Zone — 


-.State*. 
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SAV „1 50 % 

ON TECHNICAL BOOKS 


Quantities Limited 
Order Now 


Original 

Title Author Price 

NOW 

Scattering: of Light and the Raman Effect 
Bhagavantam $ 4 75 52..50 

Book of Garden Improvements 

Brett 2.50 

1.75 

Chromosomes 

White 

1 50 

1.00 

Chemical Species 

Timmermans 

4 00 

2,00 

Private Generating Plant 

Proton 

2 50 

1*75 

Substitutes 

If. Bennett 

4 00 

2.50 

Tin Solders 

Nightingale SC 
Hudson 

2.75 

1.50 

Manual of Endocrine Therapy 

Cmberg 3 25 

2 00 

Tropical Fruits 

Sukh Dval 

2 75 

1.75 

Welding 8C Metal Cutting 
Molloy 

2.50 

1.73 

Firepumps BC Hydraulics 

Potts SC Harris 

2.50 

1.25 

Handbook of Mica 

Ghowdhury 

6.00 

3.00 

Stromberg Injection Carburetor 

Fisher 2.50 

1.75 

Glue and Gelatin 

Smith . 

3.75 

2.50 

Fruit Pectins 

Hmton 

1.75 

1.00 

Creatine 8C Creatinine Metabolism 
Beard . . . 4-00 

2.5© 

Aviation Instrument Manual 

5.00 

3.00 

Modem Oil Engine Practice 
E. Molloy 

5.00 

3.00 

Aircrew^ Book of Practical Mathematics 
Robinson 3c 

Allan . . 1.50 1.00 

Heat Treatment of Metals 
Winning 

1.50 

1.00 

Insect Pests 

Harvey 

4.25 

270 

Adhesives 

Braude . 

3.00 

2,00 

Cellulose Chemistry 

Plunguian 

2.25 

1.75 

Drag 8C Specialty Formulas 
Belanger 

6.00 

4.00 

Engineers Manual 

Camm, 

2.50 

1.75 


(To above paces add 10 cents domestic postage 
for each book. For foreign postage add 35 cents 
for each, book.) 
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Our Book Corner 

THE BOOK DEPARTMENT of Scientific American is conducted, with the co- 
operation of the Editors, to make available for you a comprehensive book 
service. Each month the Editors select and review in these columns new books 
in a wide range of scientific and technical fields. In addition, they are ready 
at all times to advise you regarding the best available books on any subject. 
You are invited to use this service freely. Tell our Book Department what 
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SCIENCE YEAR BOOM OF 1946 

Edited by J. D. Ratcliff 

O utstanding science articles of the 
year are here presented as an over- 
all survey of the progress of science 
as it relates to everyday life. Articles 
cover the fields of physics and chem- 
istry, medicine, agriculture, and avia- 
tion and other sciences This is the fifth 
annual volume of its kind. (245 pages, 
5% by 8 inches, unillustrated ) — $2.60 
postpaid. — ATP. 

CAMPS AND COTTAGES 
HOW TO BUILD THEM 
By Charles D. White 

P ractical in every aspect is this well 
organized volume which discusses 
not one camp and cottage but a num- 
ber of them The method of treatment 
is unusual. First a number of general 
types are discussed and illustrated. 
Then considerable details are given 
which can be applied directly to the 
specific type of building which the 
reader selects. Ample space is devoted 
to methods and to tools and their 
uses. Even paints and painting are 
dealt with in sufficient detail A care- 
ful perusal of this book would be the 
next best thing to working side by 
side with an experienced builder. (260 
pages, 6 by 9% inches, 118 detailed 
drawings.) — $2.85 postpaid. — A.P.P. 

PHOTOSYNTHESIS AND 
RELATED PROCESSES 
By Eugene f. Rabinowifch 

F irst of two volumes on this basic 
process of life, the present one deals 
primarily with chemical aspects of the 
subject in two principal parts: the 
chemistry of photosynthesis and re- 
lated processes, and the structure and 
chemistry of the photosynthetic ap- 
paratus. The second volume, expected 
to be issued soon, will treat of the 
physical aspects of both processes and 
apparatus. The two volumes will con- 
stitute an exhaustive monograph on 


this fundamental life process in its 
various ramifications and will sum- 
marize what is now known of it. An 
excellent index and a bibliography 
make the vast amount of information 
in the present volume readily avail- 
able. (599 pages, 6 by 9 inches.) —$8.60 
postpaid. — D.H.K. 

THE FUNDAMENTALS OF 
AVIATION 

By Henry Lionel Williams 

A remarkably sound book, prepared 
and illustrated in a way that makes 
the price appear remarkably low. This 
is not just another popular book on 
aviation, but a sound, elementary text, 
givmg a scholarly yet simple treatment 
to every phase of aviation— History, 
Mechanics of Flight, Aircraft Stracture, 
Modem Developments — Rockets, Me- 
teorology, and the like. It is an out- 
standing contribution to the literature. 
(282 pages, illustrations.) — $1 JL0 post- 
paid. — A.K. 

VITAL PROBLEMS OF AIR 
COMMERCE 

Edited by Lucien Zacharoff 

T his book is not the work of one 
man. It represents the thoughts of 
over 30 individuals each of whom is 
well-qualified to talk on a specialized 
phase of aviation. The subject matter 
does not, for the most part, deal with 
engineering but rather with the eco- 
nomic-political-social impact of world- 
wide aviation as it even now is being 
felt. The material in the book was ob- 
tained from both formal papers and ex- 
temporaneous speeches given at vari- 
ous gatherings of the Aviation Section- 
New York Board of Trade. Hence, the 
literary tone of the work smacks of 
the speakers* table and little effort 
has been made to change it because of a 
desire for accuracy rather than editorial 
perfection. The subjects discussed are 
thoroughly interesting and give a 
wealth of interesting sidelights on the 
real reasons for various political, diplo- 
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inatic, and commercial maneuvers in- 
volving both continental and interna- 
tional air commerce. Recommended for 
‘the reader who is cognizant of avia- 
tion’s power to alter the business scene. 
(338 pages, 6 by 8 inches ) —$3.10 post- 
paid. — E.F .L. 

REVISED LAPIDARY 
HANDBOOK 

By J. Harry Howard 

T en years ago Howard published his 
“Handbook for the Amateur Lapi- 
dary.” This has become the recognized 
bible of the widespread gemstone cut- 
ting and polishing hobby. It now has 
been rewritten to such a major extent, 
and added to, that it rates a new title 
and dress. This book tells the beginner 
how to begin, what to get (mostly 
medium-priced stones or even pick- 
me-ups), where to get it (addresses 
stated), and takes him up to advanced 
hobby work, always in a practical man- 
ner since the author is himself an old 
hand at this fascinating pastime. (220 
pages, 5 by 7% inches, 50 illustrations.) 
—$3.10 postpaid. — A.GJ. 

CONDUCTORS AND WIRING 
LAYOUTS 
By E. S. Lincoln 

E ssentially practical, this book packs 
a tremendous amount of reference 
material between its covers. Nearly 
every type of conductor material, con- 
ductor fabrication, and insulating me- 
dium that can be conceived for use on 
modem electrical installations has been 
discussed or tabulated. The text is not 
confined to any particular field of wir- 
ing, but gives attention to the prob- 
lems of appliance wiring, underground 
power circuits, control, signal, and 
communications lines, industrial hook- 
ups, and so on. Instructional data on 
splicing and other techniques is well 
presented, and the book should, be- 
cause of its size and content, be a 
handy pocket manual for engineer and 
technician alike. (342 pages, BVz by 
8y 2 inches, 85 tables, over 100 dia- 
grams and illustrations.) — $3.10 post- 
paid.— EFX. 

VOLCANOES NEW AND OLD 
By Satis N. Coleman 

Popular description of all the earth’s 
i great volcanoes, written by an eye- 
witness of the birth of the newest vol- 
cano Paracutin m a Mexican field in 
1943 who thus became volcano-minded. 
It is excellently presented, readable, 
scientifically worthy, and dramatic, a 
rare combmation. (222 pages, 6 by 9% 
inches, 97 illustrations ) — $3.85 post- 
paid —A.GJ. 

TWO-WAY RADIO 

By Samuel Freedman 

C oming rapidly to the fore in the 
communications field is the whole 
subject of two-way radio for a num- 
ber of purposes ranging from train 
dispatching to personal equipment 
which can be carried in a motor car or 
on the person. It is this section of the 


field which the author has adequately 
covered in a style of presentation 
equally usable for the layman or engi- 
neer. The result is an excellent text 
marking a milestone in radio progress 
and definitely filling a need m radio 
literature. Necessary equipment for 
various applications of two-way radio 
is discussed in some detail and its pos- 
sibilities and limitations are dealt with. 

A few typical circuit diagrams are in- 
cluded. (506 pages, 6 by 9% inches, 
well illustrated, completely indexed.) 

— $5.10 postpaid. — A.P.P. 

THE CAVENDISH LABORATORY 

By Alexander Wood 

C ompact history of the most noted 
physical laboratory in the world. 
(59 pages, 4 by 6% inches, 8 illustra- 
tions.) — $1.10 postpaid. — A.GJ. 

TESTING PRECIOUS METALS 

By C. M. Hoke 

A n intensely practical guide for those 
who buy and sell precious met- 
als, this little book describes the time- 
honored touchstone method and the 
standard needles used to determine 
the fineness of gold in the field quick- 
ly and accurately enough to serve the 
buyer of scrap gold. Furthermore, the 
various methods used to stretch gold 
and the makers’ marks that tell the 
cautious buyer important facts about 
scrap offered him are described for 
the tester’s guidance The author’s long 
experience in this field of precious 
metals makes this fully authoritative. 
(92 pages, 5% by 8 inches, illustrated ) 
— $2.10 postpaid. — DJI JC. 

TECHNIQUES Of GLASS 
MANIPULATION IN 
SCIENTIFIC RESEARCH 
By Julius D. Heldman, Ph.D. 

p epair of glass apparatus or the fabri- 
K cation of relatively simple glass 
equipment can be learned by a careful 
study of this compact book. Every ef- 
fort has been made by the author to 
present the subject of glass working in 
an understandable manner and from 
the practical standpoint of the lab- 
oratory technician. The text covers the 
properties of glass, glass-working 
equipment, basic operations, seals (in- 
cluding glass-to-metal) , and exercises 
aimed at perfecting technique. (132 
pages, 6 by 9 inches, 56 illustrations in- 
cluding excellent step-by-step photos 
and drawings.) — $3.70 postpaid. — AJP.P. 

NEW HOMES FOR TODAY 

By Paul R. Williams 

T he author of the outstandingly popu- 
lar book “The Small Home of To- 
morrow” has here turned out a com- 
pact, paper-covered volume which es- 
sentially is a collection of a large num- 
ber of exterior and mterior home ar- 
rangements as visualized by an archi- 
tect who stands high in his field. The 
plans presented are exceedingly varied 
in scope. Added attractions include 
pictorialized suggestions for the treat- 
ment of such home accessories as the 


Make Your Own 

TELESCOPE 

EXTENSIVE, practical instructions 
for making excellent telescopes 
capable of serious astronomical 
work, including the glass mirrors 
and at a cost of less than $25 for 
materials* are presented in 

AMATEUR TELESCOPE 
MAKING 

(500 pages, 316 illustrations) 

$4.00 postpaid, domestic; foreign $4.35. 
A.FTER you have made your tele- 
scope* there will be other optical 
apparatus that you will want to 
make. Then the book you will 
need is 

AMATEUR TELESCOPE 
MAKING— ADVANCED 

(650 pages, 361 illustrations) 

$5.00 postpaid, domestic; foreign $5.S5. 
Ask for detailed information on 
these two practical books on an im- 
portant scientific bobby. A postal 
card will do. 
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UNINTERRUPTED 

pLongtime (up to 1 2 hours } Conference 
& Telephone Recordings on Safety Film 

j Models for Dictation 'TALKIES" 

MILES REPRODUCER CO^inc 812 BROADWAY.N.YJ &A-B 


ECONOMICAL 

PERMANENT 

INSTANTANEOUS 

PLAY-BACK 


• _____ ■ 

INVENTORS 


NOW IS THE TIME TO 
PATENT YOUR INVENTION 

Manufacturers e\ ery where 
in striving to keep ahead 
of competition are buying 
up patent rights so that 
they will have new items 
to make and sell Hence, 
the wise thing for you to 
do is also to act at once. 

Protect your invention — j 
and yourself — by apply- [ 
mg for a patent now 

GET FREE “PATENT GUIDE” 

Our free 48-page “Patent Guide" tells 
what details are necessary to apply , 
for a patent ; and countless other facts 
you will want to know Mail coupon 
for Free “Patent Guide” and “Record 
of Invention" form today. 


CLARENCE A. OBRIEN 
£, HARVEY B. JACOBSON 


Registered Patent Attorneys 
65 -G Adams Bldg., Washington 4 , D. Q. 
Please send your 48-page “Patent Guide n 
and your “Record of Invention** form 
FREE. This request does not obligate me. 



Name ... , 

Address . , 

City State 
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II STOCK AGAIN! 

Achromatic Kellner Eyepiece M-l 



With nigh eyepoint Completely assembled Ready 
to use in telescopes, binoculars, microscopes, 
finders, spotting "scopes or wherever a very superior 
wide -field ocular of fine definition and great light 
gathering qualities is required Both eye and field 
lenses are achromatic and fluonde coated 

a) EFL. 0.785" (12 5 X) O'D 7s" — $5 00 

b) With crosshair $6 00 

c) Bushing to fit 1*4" tube $3 00 evfcra. 

Bushing to fit your tube $1 00 extra 

3-ELEMENT ACHROMATIC EYEPIECE 



Sis lenses! Finest eyepiece ever made anywhere Our 
greatest buy to date. Made of three separate achro- 
matic elements (initiated) All outside sur- 
faces fluonde coated In focusing mount 1 13/10" 
(43mm ) clear aperture, fiat field to edges Focal 
length 1^4" (32mm ) (8X) 69° angle Outside 

diameter of mount 2%" (i54mm J Each $15 00 
Postage extra Quantity definitely limited Order at 
once Lenses only for above, $9 00 per set. 



TELESCOPE INVERTER (a) 

Did YOU buy _ 
our focusing 
es epiece? Now 
you may ob- 
tain an in- 
verter that 
threads di- 
rectly into it. 

Tr an sf or m u h 
your astro- 
nomical telescope to terrestrial use. Combination 
also serves as low power microscope. 

Sleeve 1%" 0 D„ $7.00 
Other diameters $S 00 
b) BUSHING; threads into focusing eyepiece 
Standard X«4" 0. D., $3.00 
To fit your special size tube, $4.00 

TELESCOPE 
OBJECTIVE 

1%" clear aperture Focal 
length 7 Mounted beauti- 
fully in metal Fluoride coated. 
Superb for telescope or finder. 
k $4 00 each. Limited quantity 1 

PANORAMIC TELESCOPE, M-l 



3 -power, field 12° 12' 
(illustrated) All 
gov't. - inspected and 
accepted merchandise 
Brand new — not sec- 
ond hand. They're 
army surplus. 


$ 20.00 


postage 

extra 


Less than 300 avail- 
able! Order now — 
while price is low. 




OCULAR RETICLE 

micrometer disc for eyepiece 
Suitable for microscopes, tele- 
scopes, etc. Cross-hair and net 
ruling — $1.00. 


Include Postage — Remit with Order 
Catalog of Lenses, Prisms, etc. Send 10c 

HARRY ROSS 

MICROSCOPES 

Scientific and Laboratory Apparatus 
70 West Broadway, N. Y. 7, N. Y. 


barbecue, the garden retreat, the play- 
room, and so on. Complete working 
drawings and specifications for the 
home described are also available (96 
pages, 8 by 11 inches.) — $210 postpaid 
— A.P.P. 

ORGANIC PREPARATIONS 

By Conrad Weygand 

A translation of Part II — the section 
of most interest to American chem- 
ists — of the author’s Organisch- 
chemische Experimentier-kunst of 1938 
and now published under the copyright 
on the origmal seized by the Alien 
Property Custodian. The various meth- 
ods of arriving at desired molecular 
structures in organic compounds are 
detailed, with laboratory procedures 
given in large numbers of typical cases. 
While the book is valuable both as 
an advanced text book of organic 
chemistry and particularly as a lab- 
oratory manual for an advanced 
course, it will also find an important 
place for itself among the irreplace- 
able and constantly used working tools 
of the organic research chemist. The 
subject matter amplifies and extends, 
rather than parallels, that of the two 
collective volumes of the important 
American co-operative work, “Organic 
Syntheses” (534 pages, 6 by 9 inches.) 
— $6.10 postpaid. — D.H.K . 

PRIMARY AND STORAGE 
BATTERIES 

By E. S. Lincoln 

M ain emphasis in this book is on 
storage batteries — their uses, 
maintenance, and repair; only 26 pages 
are devoted to primary batteries and 
their uses. (168 pages, by 8V2 

inches, well illustrated.) — $3.10 post- 
paid . — A P.P. 

THE PROLONGATION ©F LIFE 

By Dr. Alexander A. Bogomolets 

L ike wildfire has spread the word 
that medical knowledge now en- 
compasses some understanding of the 
mysteries of aging as related to the 
human mechanism. Evaluating this 
flood of alternately over-enthusiastic 
and “de -bunking” data has been almost 
impossible. Now, with the translation 
and publication in this country of Dr. 
Bogomolets’ own material concerning 
his work at the Kiev Institute of Ex- 
perimental Biology and Pathology, ii 
is possible to approach this new knowl- 
edge on a firmer basis and to appraise 
it more soundly. The now-famed ACS 
— anti-reticular cytotoxic serum — is 
fully discussed and its method of ap- 
proach to the aging problem explained 
within the light of present knowledge. 
Figures substantiating man’s inherent 
longevity are included along with a 
readable and quite understandable 
presentation of the activities of the 
various body organs with respect to 
senility. There are few books that hold 
greater interest for each and every in- 
dividual than this one (98 pages, SVz 
by 8 inches, unillustrated.) —$1.60 post- 
paid. — EJPIj. 


ASTRONOMICAL 
OBJECTIVES, OCULARS 
PRISMS, FLATS 

instruments Designed 
to Your Specificotions 

☆ 

Write for 
Descriptions and 
Price List 

☆ 

BRANDON SCIENTIFIC 
DEVELOPMENT 

A New York Corporation 
F. O. Box 85 Malverne, New York 


EQUATORIAL MOUNTINGS 

Complete with slow motion worm and 
gear. Heavy cast iron base, l 1 /*" polar 
axis — $40 up. Descriptive literature on 
request. 

PYREX MIRROR KITS 

Complete with glass tool, 5 abrasives, 
rouge, pitch, and aluminized diagonal. 
4" — $4.00 6" — $5.25 8" — $7.75 

10" — $13.00 12" — $23 OO 


PRISMS 

li/ 4 " — $2.50 l 3 / 4 " — $3.25 

Prism-blanks — 1" — 35<£ 1 *4" — * 4 54 

1 3/4" — 75<f 

Send for catalog listing Reflector Kits, 
Eye-Pieces, Lenses, Lena Blanks, etc. 


David William Wolf 

334 Montgomery Street Brooklyn 25„ N. Y. 


• When you write to advertisers The 
Editors will appreciate it if you will 
mention that you saw it in SCIEN- 
TIFIC AMERICAN. 


ASTRONOMICAL 

TELESCOPES 

& SUPPLIES 

Telescopes Kits Drives 

Mounts Eye Pieces Tripods 

Castings Finders Figuring 

Tubes Achromats Pancbronizing 

MIRRORS MADE TO ORDER 

★★★ Quality our MorrroiHck 

PROFESSIONAL SERVICE? AVAILABLE 
Write for Catalogue and Price List 

ASTRO TELESCOPE COMPANY 

P. O. Box 1365 - Glendale 5, Calif. 

Display Room — Erb 6* Gray 
854 S. Figueroa — Los Angeles 


EQUATORIAL MOUNTINGS 
prices on request 


l / 4 


RAMSDEN EYEPIECES 
- y z " - 1" E.FX. 1*4" dia. each $5.10 


COMBINATION EYEPIECE AND 
PRISM HOLDER 
Plain sliding adjustment $8.00 
with rack and pinion $18.00 
plus postage 


MIRROR CELLS WITH RING FOR TUBE 
(Aluminum) 

6" $14.00? 8" $22.00 plus postage 


C. C. YOUNG 

25 Richard Road East Hartford 8, Conn. 
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Telescoptics 

A Monthly Department for the Amateur Telescope Maker 
Conducted by ALBERT G. INGALLS 

Editor of the Scientific American books "Amateur lelescop® Making" 
and "Amateur Telescope Making— Advanced" 


D ajll of England was the first to make 
the special type of Cassegrainian 
telescope having a spherical secondary 
mirror instead of the usual hyperboloid, 
with the primary figured to fit it. He 
made several, the first in 1931. But he 
did not stop to publish the design de- 
tails. Independently, the late Alan R. 
Kirkham in 1938 published the design 
data in these columns. George P. Ar- 
nold, 519 Holmes St., State College, Pa., 
now contributes the following article on 
the testing and performance of this 
type. 

T hose desiring to study the Moon and 
planets from a comfortable and safe 
position would do well to consider the 
Cassegrainian. Properly constructed, it 
is the equal of any ordinary refractor 
of the same aperture, and is practically 
as good as the equivalent Newtonian. 
Despite its desirable features, many 
may have hesitated to make Casse- 
grainians after reading the warnings 
by various authorities on the difficulties 
involved, which are probably real 
enough with the conventional type. By 
modifying the design, however, con- 
struction is greatly simplified and test- 
ing becomes much easier. 

The biggest step toward simplifying 
the Cassegrainian was made by Dali 
and Kirkham, who made practical the 
substitution of a spherical secondary 
for the customary hyperboloid, thus 
eliminating the need for another large 



optical surface for testing, and at the 
same time avoiding the difficult task of 
figuring the hyperboloid. To compen- 
sate for the aberration introduced by 
the secondary mirror, the primary is 
left undercorrected by an amount de- 
pending on the dimensions of the sys- 
tem, in accordance with the equations 
given by Kirkham (Sci. Am., June 
1938). These equations may be com- 
bined and rearranged into a form pos- 
sibly more suitable for calculation; 

4 P 2 /P' + V\ 2 
B' \ p' ) W 


N = 1 


RR f \ p' , 
where N is the fractional correction 
R the radius of curvature of the pri- 
mary, R f the radius of curvature of th< 
secondary, p and p f the lengths fron 
the secondary mirror to the primary 


and secondary -foci, respectively. All 
quantities m the above and following 
equations are to he considered positive. 

The primary is thus figured to an 
amount N r 2 /R instead of the usual 
r~/R. With mirrors of short f-ratio, 
testing in the usual way is still rather 
difficult, as small zonal irregularities 
may easily be overlooked and the knife- 
edge must be set and read with con- 
siderable accuracy. Kirkham suggested 
that the imdercorrected primary could 
be considered to be an ellipse, in which 
case the source is at one focus, and 
the mirror, with the knife-edge at the 
other focus, should present the appear- 
ance of a sphere at the center of cur- 
vature. Dali mentioned (Sci. Am., May 
1939) that he tested his 15" primary 
with the knife-edge at the remote 
focus some 120' from the mirror. 
Neither, however, gave a formula for 
finding the position of the foci. Re- 
ferring to Figure 1, f and f are the 
foci of the ellipse, and it can be shown 
that the distances a and c are very 
nearly 

a _ R/(l - IV), c = aylT (2) 
where R is the radius of curvature of 
the primary, N the fractional correc- 
tion given by Kirkham’s formula. 

In practice, the source may be placed 
either at f, at a distance of a + c from 
the mirror, or at f , distant a — c from 
it; the image will be found at the other 
focus. As an example, consider a 10" 
f/5 primary, to be 73 percent cor- 
rected: 

R = 100", 

a = 100/(1 - .73) = 370", 
c = 370 y. 73 = 316". 

Then f is 370 + 316 = 686" from the 
mirror, and f is 370 — 316 = 54" from 
the mirror, which will appear flat un- 
der the knife-edge only if it is cor- 
rected to 0 73 r 2 /R. Actually, however, 
f can be moved several feet in either 
direction before a lack of flatness is 
perceptible, as this corresponds to only 
a very slight change in N. If the source 
is at f, a small flat must be used to 
place the image where it can be knife- 
edged; this complicates collimation, but 
adjustment can be made by one per- 
son, as the mirror is only a few feet 
away. Any lack of collimation is 
easily detected by the appearance of 
the knife-edge inside focus or, better, 
by the distortion of the Ronchi bands. 
The mirror appears much larger at the 
near focus, and the effect of a very 
narrow source is obtained. It is not too 
difficult to make a slit finer (at the dis- 
tance it is placed) than the resolving 
power of the mirror; when this has 
been done, a Ronchi wire one or two 
thousandths of an inch in diameter may 
be conveniently used, and the test be- 
comes unusually sensitive. On the other 


hand, with the knife-edge at f, no fiat 
is necessary. The aberrations are great- 
ly magnified, but the depth of focus is 
also magnified the same amount, so 
that it seems reasonable to suppose 
that the test is no more sensitive with 
this arrangement, even with a fine 
enough source. 

The correction of an under-corrected 
mirror can be found by measuring the 
distances of f and f at which the mir- 
ror appears flat, and using the first of 
equations (2) 


N 


1 - 


2 R 


(3) 


(a + c) + (a — c) 
Equations (2) can also be used to 
find the minimum distance of an arti- 
ficial star for testing a Newtonian pri- 
mary, by letting 100(1 — N) equal 
the maximum percentage tolerance of 
figure. For example, a 6" f/8 could be 
figured flat to the knife-edge with the 
source as close as 30' from the mirror, 
and would still give excellent per- 
formance. 



Figure 2; Percentage in central disk 


A word should be said about the ac- 
curacy of equations (1) and (2), and 
the tolerances in figuring the mirrors. 
Kirkham’s equation (1) is probably ac- 
curate enough for any system of rea- 
sonable dimensions. Trigonometrical 
ray tracing shows it to be correct to 
less than 1 percent of N for an 8" 
f/12 system with an f/3 primary, and 
again for a 10" f/19 with an f/5 pri- 
mary. Equations (2), also owing their 
simplicity to binomial expansions, hold 
to the same order of precision. The 
tolerance of figure for a Cassegrainian 
primary is the same as if it were to 
be used for a Newtonian, and can be 
found from the table given by Wright 
in “A.TM.”; that is, the correction N, 
expressed in percent, may vary by 
the amount given in the table. The 
secondary may deviate from a true 
sphere by a quarter of a wavelength 
or half a fringe, provided the primary 
is perfectly figured, and should be 
tested by interference against its pol- 
ished and figured tool*, or by the 
Kang test if optical glass is used. The 
above tolerances are for half of the 
Rayleigh quarter-wave limit, since the 
optical path error can be reduced to a 
quarter of its extreme value by proper 
focusing. Even the keenest observer 
can detect no departure from perfec- 
tion of the image produced by a sys- 
tem corrected to within half of the 
Rayleigh limit. 

If the optical parts have been fig- 

* A fluorescent lamp makes a fairly satisfactory 
light source for interference testing, although the 
fringes are not so dark as those from a sodium or 
mercury lamp. 
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SCOPE':;" 


A Popular Illustrated 
Astronomical Monthly — 

For amateur astronomers — — new star 
charts, Gleanings for telescope makers, 
page for observers, and celestial photos 
Star charts for N. and S. Hemispheres. 
#3.00 a year, domestic; #3.50 in Canada 
and Pan-American Union; #4.00 foreign. 
Single copy, 30 cents. Sample on request. 

SKY PUBLISHING CORPORATION 

Harvard Observatory, Cambridge 38, Mass. 


ALUMINIZING 

SURFACE HARDENED COATINGS 

Get The Best 

6" — #2.50 14" — #14 00 

8 " — 3.50 16" — 18.00 

10" — 5.00 18 " — 21.00 

I21/2" — 8.00 20" — 24.J00 

24" — #30.00 

LEROY M. E. CLAUSING 

5507-5509 Lincoln Ave Chicago 25, III. 


TELESCOPE 1 


MAKERS 


Quality materials of the RIGHT kind 
8" Kit* — Glass, abrasives, pitch, rouge and 
instructions ... . . . $5 00 

LENS GRINDERS, pitch, abrasives . $5 00 
H0B8YGRA FS—I NFORMATI0N — IN SPECTI0 N 
W© offer you the benefit of our 26 years of 
experience at this hobby. Free price list. 
John IV! Pierce, 11 Harvard St , Springfield, Vt 


REFLECTING TELESCOPE KITS 
OUR SPECIALTY 

PARABOLIC PYREX MIRRORS Made to Order, 
correctly figured, polished, and parabolized Piecise 
workmanship guaranteed. Prices on request 
WE DO POLISHING, PARABOLIZING. AND 
ALUMINIZING 

Send for FREE ILLUSTRATED CATALOGUE 

M. CHALFIN OPTICAL COMPANY 
G. P. Q. Box 207, New York, N. Y. 


COMPLETE HIGH GRADE KITS 
OUR SPECIALTY 

Each kit has two glass discs 
(correct thickness) tempered 
pitch, 8 assorted abrasives 
including rouge (fewer may 
not give perfect optical sur- 
face) , instructions, FREE 
ALUMINIZED DIAG0- 



NAL, etc. 

#3.50 

4.50 

7.50 
12.50 
18.00 


Pyrex, #4.50 
Pyrex, 6.00 
Pyrex, 10.00 
Pyrex, 17.50 
Pyrex, 25.00 


PRISMS 11/16" $2.50, 1V4" $3.75, 2" $7.50 

Pycx speculum, made to order. Your mirror 
tested free. We do polishing and parabolizing. 

ALUMIHIZING 

A harder and Brighter aluminum coating that is 
uniform and produces a lasting and superior re- 
flecting surface. Guaranteed not to peel or blister. 


6 " 

8 " 

!(T 


. $2 50 
. $3 50 
.. $5.00 


Mirrors for Cameras, Range Finders 
and other optical instruments. 
Write for FREE PRICE LIST 

THE PRECISION OPTICAL CO, 

tool East 103rd Street, H. Y» 53, H« Y. 


ured correctly, and the system prop- 
erly collimated, the only reason for 
any relatively inferior performance is 
the diffraction effect produced by the 
secondary. Many writers have ex- 
pressed alarm at the amount of light 
thrown by such obstructions into the 
diffraction rmgs surrounding the cen- 
tral disk. Few have considered the 
quantitative aspect of the situation. 

Two important effects are produced 
by the obstruction from the secondary. 
The most noticeable, of course, is the 
loss of light from the central disk and 
the enhancement of the first few bright 
rmgs. Assuming perfect optics, no 
spider diffraction (which is negligible, 
anyway), and that the obstruction is 
centered and circular, Figure 2 shows 
the amount of the total image light re- 
maining m the central disk for various 
sizes of obstruction. (Strictly speaking 
this holds only when the obstruction 
is directly over the objective, but the 
effect of placing it several feet in front 
of the objective is practically the same.) 
Note that, with no obstruction, about 
84 percent of the light is in the central 
disk. Now Conrady (“Applied Optics 
and Optical Design”) has pointed out 
that, in the average case, at the Ray- 
leigh limit this figure drops to about 
68 percent. At double the limit, only 
about 40 percent of the light remains, 
but up to this point the size of the disk 
has not increased appreciably. Thus, 
considering Figure 2, a good reflector 
with a 25-percent-diameter obstruc- 
tion would be at least as good as a re- 
fractor corrected to the Rayleigh limit. 
However, beyond apertures of about 
5", the secondary spectrum of the 
ordinary f / 15 refractor exceeds the 
Rayleigh limit for chromatic aberra- 
tion. Even allowing for the decreased 
sensitivity of the eye for the scattered 



RATIO, 0/D c 

Figure 3: Intensity comparison 


colors, it is hard to see how a large 
refractor could perform as well as any 
reflector of the same aperture; a long- 
focus Newtonian with its very small 
flat should be far superior. 

The second effect is a favorable one. 
As the size of the obstruction increases, 
the actual diameter of the central disk 
decreases, becoming about 80 percent 
of the normal size for a half-diameter 
obstruction, and about 75 percent nor- 
mal size for a three-quarter obstruc- 
tion. This effect serves to compensate 
for the increased brightness of the 
rings by increasing the resolving power 
of the instrument. In fact, with a 
three-quarter-diameter disk over the 
center of the objective, it is quite pos- 
sible that the Dawes limit could be ex- 
ceeded. 


The net result of the diffraction is, 
of course, to obscure detail of very low 
contrast which is near the limit of 
resolution of the telescope, the bright 
rmgs from points at the edge of a 
bright area overlapping the disks from 
a relatively darker area. Since, for 
moderate sizes of obstruction, it is the 
first bright ring which will cause 
trouble, a rough indication of its effect 
may be obtained by considering the 
intensity of the brightest part of the 



Figure 4: To find N, first choose or 
calculate the amplification, which is 
given by p'/p. From the graph, find 
the corresponding value of K. Mul- 
tiply this K by p/R, and subtract 
the result from 1. That is, N=1- 
Kp/R. As an example, take the sys- 
tem given by Hindle in "A.T.M." 
Here R = 120, p = 15, p' = 60, and 
the amplification is thus 4. Hence 
N = 1-2 345x15/120, or about .71 
Of course, the system could no longer 
be used as a Newtonian or Gregorian 
in the usual way. 

ring as compared to the intensity at 
the center of the disk. This is shown 
in Figure 3. It is seen that the second- 
ary may be almost a third of the di- 
ameter of the primary before the ring 
has more than 5 percent of the in- 
tensity of the disk. At this point in 
the discussion physiological factors 
enter, but it would seem unlikely that 
the average person could detect any 
difference, m changing to a perfect re- 
fractor where the ring is about 2 per- 
cent as bright as the disk. All in all, 
one may conclude that the diffraction 
rings, so noticeable around bright 
stars, are not nearly so harmful as 
they would appear. 

Thus the modified Cassegrainian, 
while admittedly somewhat harder to 
make than a long-focus Newtonian, is 
not a very formidable project. The 
secondary mvolves only a sphere, the 
easiest of optical surfaces to make; the 
primary, since testing involves no zonal 
measurements, should be actually 
easier than the common Newtonian 
primary. Combined, the two make a 
compact and powerful instrument 
whose performance will leave little to 
be desired. 

G arage door becomes an alt- azimuth 
mounting for a Newtonian reflect- 
ing telescope in the yard of F. L. Fra- 
zine, 1016 Seventeenth Avenue North, 
St. Petersburg, Fla. Through the door, 
near the outer edge, is a horizontal 
axle, the telescope’s horizontal axis. 
Vertical axis then is the hinges of the 
door, which may be swung as a door 
usually is swung. 
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of the ubiquitous oxy-acetylene flame Here such 
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50 Years Ago in . . . 



(Condensed from issues of September, 1896) 


TECHNOLOGICAL UNEMPLOYMENT— Tt is, no doubt, tiue 
that when a new invention is introduced which revolution- 
izes some particular art or branch of business, it at first 
decreases the number of persons employed in that particulai 
line; but that is only temporary, for in a short time the 
result is a cheapening of the product, a greatly increased 
demand for it, because of this cheapening, and then neces- 
sarily an increased demand for laborers in that line, and 
almost universally at increased wages.” 

BOSTON SUBWAY — “Many years ago it became apparent 
that Boston required additional facilities for the transporta- 
tion of street car passengers through the lower parts of the 
city In order to have the tunnel near the surface, and m 
order to avoid lateral pressure, the tunnel has been given 
a hat roof, ^supported by brick arches turned between 
heavy I beams The sides are of similar construction, the 
I beams m the sides standing vertically .Our cut illustiates 
a two-track subway Part of it, however, will be wide 



enough for four tracks, side by side. The two -track subway 
is 24 feet wide, and the four-track one is 48 feet wide. . . 
The ventilation problem has been much simplified by the 
determination to use electric traction. It is proposed also 
to have a fan for every 600 feet section of the subway.” 

AERIAL PHOTOGRAPHY — “William A. Eddy, of Bayonne, N 
J., has succeeded m making several distinct photographic 
views of Boston from a great height, by means of a camera 
supported from kites. The kites were of the tailless type 
used at the Blue Hill Observatory, where an altitude of 
7,441 feet was obtained, and were six and seven feet in 
diameter. Four to eight of these kites were required to 
support the camera, depending upon the strength of the 
wind.” 

GERMAN I N DUSTRY— “Perhaps the most notable fact in the 
industrial world just now is the commanding position 
which is being won by the German manufacturers. . .Her 
industrial triumph, which has come as a surprise to the 
world at large, and with a rude, awakening shock to Great 
Britain in particular, is no surprise to the German people 
themselves. In school and college, in workshop and factory, 
by carefully planned organizations at home and abroad, 
they have set in motion a system of industrial forces which 
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are now working out the desired results with mechanical 
regularity and precision Germany owes her mdustnal 
success to her system of scientific training in schools and 
colleges, to the close fellowship which exists between her 
ractones and her schools, and to her elaborate organizations 
ioi the control and development of commerce ” 

PATENT MEDICINES — “Of all the so-called patent medicines, 
\ery few are really patented at all, and they are supposed 
io be, and often are, of unknown and secret composition 
Protection by patenting, which involves disclosure of their 
composition, is the last thing their proprietors would think 
of. It is such secrecy that is opposed to every fundamental 
pi mciple of medical ethics ” 

ROLLER SHIP — “Shipbuilding and naval circles are interested 
m a new type of vessel which has recently been launched 
m France It is called the Ernest-Bazm, and, in brief, it 
consists of a rectangular iron frame or platform (carrying 
deck houses) about 120 feet long and 40 feet wide, mounted 
on six hollow lenticular rollers, each some 39 feet in diameter 
. Only one-third of each roller is submeiged A 550 horse 
power engine actuates the screw piopeller, which rotates 
in an inclined plane between the pairs of rollers ” 

TRANSCONTINENTAL— “At noon on the twenty-fifth of 
August, a war message and a post office dispatch were in- 
trusted by the government authorities to a bicycle relay 
lor transmission across the great American continent Thir- 
teen days latex the last of the 220 couriers reached New 
York, the eastern terminus of the trip and unslung the 
scarred and weather beaten wallet from his shoulders, the 
distance of 3,400 miles having been covered at the average 
speed of about 11 miles an hour ” 

COINS —“Advices from Washington, D. C, state that ex- 
periments with pure nickel and aluminum as substitutes 
ioi the present nickel pieces and one and two cent bionze 
pieces will be made at the mints ” 


100 Years Ago in 



(Condensed from Issues of September, 1846) 


FRENCH RAILROADS — “A Paris letter says that when the 
2,619 miles of railroad, now constructing, can be added to 
the 906 miles already completed, France will possess three 
thousand five hundred and twenty -five miles. . .Every 
city m the kingdom will be within a day’s journey of the 
centre of power and movement” 

INVENTION AND PRACTICE— “It is a matter of wonder to 
the present generation, that many of our most useful and 
indispensable inventions m machinery, were not introduced 
to practical use for ten, twenty, or fifty years after they 
had been discovered, and their utility demonstrated — among 
which are steamboats, railroads, and locomotives.” 

FORESTS AND RIVERS — “That remarkable man, Humbolt, has 
reduced it almost to a demonstration, that the streams of 
our country fail in proportion to the destruction of its 
timber.” 

BRIDGE — “The railroad bridge at Deerfield, Mass., is said 
Mo be a splendid affair. It is fifty feet above the traveled 
stage road bridge, and nearly eighty feet above the waters 
of the river. The piers are already erected, and nearly ready 
for the superstructure.” 
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TWENTY YEARS AGO 


the movies learned to talk 


Then Broadway saw a dramatic presentation by Warner Brothers, 
using a synchronized system for high-quality sound developed by 
Bell Telephone Laboratories and produced by Western Electric. 

Epochal for the motion picture industry, the occasion was only 
one of many landmarks set up by the Bell System along the 
stream of communication development. 


BELL TELEPHONE LABORATORIES 


PLORING AND INVENTING, DEVISING AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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Previews of the I 


STYMIED PATENTS 

Severest physical blow ever suffered by the United States 
Patent Office was dealt at the outbreak of the war when 
the examining divisions were removed from their specially 
designed offices in Washington to an old tobacco factory 
in Richmond, Virginia. Divorced from the public research 
room and from their invaluable scientific library, the ex- 
aminers were forced to struggle along as best they could, 
handicapped by madequate quarters, lack of reference mate- 
rial, and the necessity for vastly increased correspondence 
plus arduous trips between Richmond and Washington. 

All this could be put up with under war-time conditions. 
But the situation is still at a stymie A start was made 
to re-consolidate the Patent Office. Red tape entwined the 
procedure. About half the examining divisions were re- 
turned to Washington The rest remain m Richmond. Np, 
one knows what is to happen next The cumulative effect On 
the morale of the examiners is obvious 

More important, however, is the effect of this official 
stymie on the issuance of patents themselves. Today indus- 
try is grasping for new ideas, new products, essential to 
peace-time progress. And with the Patent Office m the 
tangle of war-time hmderances, protection for these new 
ideas is being held up. When everyone is looking to the 
Patent Office for inventions that will speed production and 
operate to keep prices down, the Patent Office is found split 
in twain, inefficient, and unprepared for its vital part m the 
post-war era. 

Here’s how the situation stands at the time of writing 
Over 11,000 applications await consideration by the Patent 
Office. Each week the Office falls more than 500 cases further 
behind. Unless something is done — and done immediately — 
to alleviate this situation, it will soon be that only a young 
inventor can expect to live long enough to see his patent 
issue and to enjoy the benefits of the full life of the patent 
grant 

The need is obvious The course of action is equally so. 
The Patent Office must be consolidated, returned to its pre- 
war efficiency. If this is not done, the progress of peace-time 
technology will be so greatly hindered as to act as a brake 
on the wheels of industry. 

Our patent system is good. This has been proved beyond 
question. But when it is held up mechanically so that it 
can function only m an inefficient manner, then the time 
has arrived for action There is no reason why the Patent 
Office cannot be restored to its former quarters, with all the 
advantages that lie there Let’s get is done and done now , 
so that industry, inventors, and the consuming public alike 
can benefit from American genius. 


STATIONARY POWER 

Steam, hydro-electric, and Diesel are the three forms of 
stationary power that are of mam interest to the industrial 
user. The first two are old standbys, the third is a relatively 
new-comer that has to win its spurs in each individual case 
before it is accepted. 

Already there are between five and six million installed 
horsepower of stationary Diesel engines m use in the United 
States. They are used by municipal power plants, private 
utilities,. oil pipe Imes, cotton and oil mills, the gram in- 
dustry, in the manufacture of ice, and so on. In every case 
the Diesel has more than proved its ability to compete with 
other forms of power on a cost and efficiency basis. 

O n horizon can be seen clearly a continually in- 

creasing use of Diesel power in stationary plants. 
Modern design shows trends towards engines which are 
suited to jobs that could not be done economically by the 
older and more cumbersome units. Particularly is this the 
case where installation is to he made in city buildings. The 
high-speed Diesels now being produced offer advantages of 
reduced space requirements as well as a decreasing neces— 


ndustrial Horizon 


Bf A. A Peck 


sity for vibration isolation These factors, coupled with the 
simplicity and economy of the Diesel, are bringing this 
prime mover into greater prominence m many fields of in- 
dustry Diesel manufacturers are well aware of the possibili- 
ties ahead of them; if developments of the Diesel continue 
to keep pace with the opportunities for its use, the power- 
consuming public will come to depend more and more on 
these engines. 


LATEX— NATURAL OR SYNTHETIC? 

M ilk of the rubber tree, latex can now also be called milk 
of the synthetic rubber factory. And m considering the fu- 
ture uses of latex, distinction must be made between the 
natural and the synthetic product 

At the present time — and disregarding the political aspects 
of rubber — synthetic latex holds the edge on price and 
availability. Whether this will hold true two years, or even 
a year, hence is not seen m our crystal ball. However that 
may be, synthetic latex has the advantages of resistance to 
oils, greases, and many acids 

Pre-war, latex uses were largely confined to foam products 
such as cushions, surgical goods, toys, and coatings for tire 
cords Now chemists have developed other uses which in- 
clude, besides former applications, paints, textile and paper 
coatings, adhesives for a wide range of purposes, mechanical 
rubber goods formerly made exclusively from hard rubber, 
and a host of other articles that must be water- and air- 
tight 

Synthetic -rubber production facilities in the United States, 
and the superiorities of synthetic latex, point to a battle 
royal between synthetic and natural rubber milk. It is a 
battle fraught with many possibilities. Our money rides 
on synthetic because of its availability within the confines 
of the nation, its inherent advantages, and its innumerable 
applications that can (and have) come out of the test-tubes 
of the chemical laboratory. 


CONCRETE FACTS 

Cement, aggregate, and water make concrete. But conciete 
is not always as simple as that. Witness, for example, the 
expanded funds and facilities made available recently by 
Portland Cement Association for research and development 
m the field of cement and concrete use The findings that 
stem from this work, an acceleration with over 30 years of 
background, will be made freely available to engineers, 
architects, contractors, builders, and the general public. 


FOR FUTURE REFERENCE 

R ayon, with production up some 600 percent since 1930, is 
lookmg for new worlds to conquer; watch it hold its place 
m tire cord construction and whip the bad name it has made 
for itself m men’s clothing, shirts, and underwear . . Any 
industry that uses water and does not concern itself with 
problems of preventing pollution of streams, lakes, and 
oceans, is heading for real trouble with the public at large 
and the health authorities in particular. . . Frozen foods are 
seen as a huge future industry, far greater than the re- 
frigerator at die corner store; bidding for part of this big 
business are improved packaging for the foods, door-to-door 
delivery ,in refrigerated trucks, and expanded locker-plant 
facilities. 
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Oxy- acetylene flame spinning, supplanting deep drawing for many operations, will close tubing ends or reduce diameters at any 
point. Practicality of such methods requiring intensely hot flames depends to a large extent on low-cost oxygen of highest purity 


ENGINEERING 


Oxygen For 


Industry 

The Uses for Pore Oxygen in Industry have been Growing for Years — 
Now they are Growing Even Faster. To Meet the Demand for this Hard- 
Working Gas, New Methods of Transportation, Plant Distribution, and 
Even Manufacture Within the User's Plant are Steadily Being Developed 


By EDWIN LAIRD CADY 


E very hour some 10,000 cubic 
feet of oxygen are being pro- 
duced m the steel mills and other 
large plants which use it. Just a few 
months ago, all such gas would have 
been brought in cylinders from the 
special factories which produce oxy- 
gen or, perhaps, would have been 
.kept at some 300 degrees below zero, 


Fahrenheit, and transported as liquid 
oxygen in tank cars. 

This 10,000 cubic feet per hour of 
99.5 percent pure oxygen is not 
much as the oxygen business goes. 
On the basis of a 2000 -hour work 
year, it adds up to only 20,000,000 
cubic feet a year, or less than one 
out of every thousand of the more 


than 22,000,000,000 cubic feet of oxy- 
gen which industry used during 
every war year. 

But the important point is that 
generation of oxygen right on the 
job can make one more reduction in 
the cost of the gas at the flame tip 
or the nozzle. And every time the 
cost of oxygen at the point of work 
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used m the flame. With pure oxygen, 
not only can steel and metals be 
burned like fuels to supply the heat 
for then own melting, but also the 
flame and the application of heat 
become more controllable Heating 
becomes less of a black-smith shop 
operation and more of a precision- 
tool one. 

Flame welding and simple flame 
cutting were followed by flame 
scarfing, gouging, skiving, stack cut- 
ting, priming for paints, and a mul- 
titude of others But many a fully 
developed operation had to wait for 
oxygen’s point-of-use cost to go 
down before it became commercially 
practical Many operations still wait. 

TRANSPORTATION HIGH— Stick- 
ing up like a mountain which every 
such cost reduction must cross is 


• LOOKING AHEAD • 
Costs of oxygen will be cut. . . Large- 
scale uses will expand, bringing in- 
creased production capacity to blast 
furnaces, as one example. . . Liquid 
oxygen may become practical for 
smaller plant use. . . Oxygen pro- 
duced at point of work well expand 
possibilities, especially in larger 
plants. . . Synthetic jewels from oxy- 
hydrogen furnaces. . . Ndw discover- 
ies of uses for by-products of gas 
production. 


goes down, the use of oxygen goes 
up. And the industrial use of oxygen 
is due for a further boom. 

LOW COST: NEW USES-Strange 
to say, the basic method of produc- 
ing oxygen has not changed much 
in the past century. Air is chilled by 
expanding it through a series of 
heat exchangers, each of which cools 
it more until it gets cold enough to 
become liquid air. This liquid air is 
allowed to rise in temperature at 
carefully controlled rates. Each of 
the gases of which air is composed 
— nitrogen, oxygen, helium, and ar- 
gon — boils from the liquid at a dif- 
ferent temperature and so may be 
collected while the liquid is held at 
that temperature. Oxygen comes off 
at minus 297.2 degrees, Fahrenheit. 

The makers of oxygen have gradu- 
ally improved this process, increased 
efficiencies, passed savings along to 
consumers. And the consumers in 
turn have used more and more oxy- 
gen. In 1921, a little more than one 
billion cubic feet were produced 
and the selling price averaged about 
$1.30 per hundred cubic feet. With 
the average price in 1944 down 
near $0.55 per hundred, the volume 


Oxygen-producing 
plant (above) consists 
of air compressor 
at left, air purifier 
at right, and air 
separator in 
background. Latter 
unit (right) is 
comprised of air 
drying, liquifying, 
and distillation 
equipment, plus the 
oxygen compressing 
system. As yet, such 
plants are of greatest 
value to big industry 



was up above the 22 billion cubic 
feet. 

A lot more had happened than the 
Adam Smith formula of “down with 
the price and up with the volume.” 
Makers of oxygen and of oxygen- 
using equipment had put into the 
field some of the best sales- engi- 
neering forces ever to co-operate 
with industry These men worked 
out use after use, are still working 
them out. The new oxygen uses 
made the markets, the markets de- 
manded the volume, the volume 
brought the price down. Thus was 
an industry built out of thin air. 

Most of the new uses sprang from 
the fact that almdst any operation 
which needs flame temperatures can 
be done better if pure oxygen is 


the problem of transporting oxygen 
from its point of production to its 
point of use. The situation is so 
complex that no one seems to have 
any real figures on it. Best obtain- 
able estimates are that transporta- 
tion costs are at least 60 percent of 
all costs to oxygen users. They may 
be even much higher than that. 

The simple cylinder, familiar to 
almost everyone, is the most com- 
mon means of transporting oxygen. 
It weighs about 150 pounds when 
full and 130 pounds when empty. 
That means shipping 130 pounds of 
steel from the producing plant and 
back in order to get 20 pounds — 
244 cubic feet at 2200 pounds pres- 
sure — of oxygen to the job. This is 
equivalent to shipping 260 pounds 
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large, multi-tank trailers are connected to plant oxygen manifolds — usually 
two trailers are used, one as a standby. Such equipment boosts oxygen uses 


one way, and the figures show that 
more than one pound of steel has 
to be shipped from the generating 
plant to the user for every cubic 
foot of oxygen bought in those 
cylinders. 

Such a cost is not too bad for 
garages and small welding plants 
which use oxygen for a few highly 
effective operations and can well 
afford to pay $1 00 or so per hun- 
dred cubic feet and then add the 
transportation costs. But in a steel 
mill or a large glass -making plant, 
the oxygen cost has to get down as 
low as 60 cents or even clear down 
to 25 cents per hundred cubic feet 
before some of the most important 
oxygen-using operations can be 
practical, and the delivery costs have 
to be proportionately low 

One way to reduce these costs has 
been the trailer truck which has 
built into its body several cylinders, 
each of which holds far more than 
244 cubic feet of oxygen These 
trailers are made m different sizes 
and capacities to suit the needs of 
various oxygen users. At least two 
trailers are kept at every plant 
that buys its oxygen this way; one 
trailer at a time is emptied into the 
plant distribution system so there 
almost always is a full trailer stand- 
ing by. 

Another advanced method is to 
ship the oxygen in liquid form, thus 
getting far more into the same ship- 
ping space. On a pound-for-pound 
basis this method can get down to 
one pound of steel for each pound 
of oxygen as compared to the 6.5 
pounds to 1 ratio when oxygen in 
gas form is shipped in the simple 
cylinders. No one knows how far 
this liquid oxygen method will ,be 
carried. It has proved highly prac- 
tical and economical when the liquid 
is shipped in tank cars. Experiments 
are under way with handling it in 


cylinders no larger than the com- 
mon ones which now hold no more 
than 20 pounds of oxygen in gas 
form. Liquid oxygen may yet solve 
problems and save money in the 
smallest of machine shops. 

PLANT DISTRIBUTION— When the 
oxygen in its containers reaches the 
user’s plant it still is not at the point 
of use; it has to flow through pipes 
or hoses to the point of use. And 
this can present problems 
First of all, the oxygen must not 
be contaminated. It is 99.5 percent 
pure when received. The addition 
of any contaminant such as water 
vapor sufficient to reduce this to 
only 99-percent purity can reduce 
by 25 percent the effectiveness of 
the oxygen for metals cutting. The 
distribution system has to be clean 


Secondly the oxygen must be kept 
from leaking Oxygen m itself is not 
dangerous But if it leaks to where 
any oil or grease will come into 
contact with it, and especially if it 
is released m a loom which contains 
oil fog from metal cutting machines 
or from the lubricants of high speed 
shafts, then a fire and even explo- 
sion hazard may be created. And, of 
course, the oxygen in the pipes com- 
monly is at high enough pressure 
to be dangerous if the pipes are 
mechanically damaged. 

The simple cylinders are easy 
enough to handle They may be in- 
dividually mounted close to their 
points of work and the gas run 
through fairly short hoses. For this 
reason, quite a few of these cylinders 
are likely to be found even in the 
plants of the largest users Despite 
their extra transportation costs they 
can save materials -handling costs in 
getting the gas to places in thej plant 
where only a little is used. 

Gas from the trailer trucks, and 
from gangs of the simple cylinders, 
often is fed to manifolds and from 
these to pipe lines throughout the 
plants. The pipe lines must be ample 
m size both to maintain the pres- 
sure and to permit the flow of gas 
with a minimum of frictional losses. 

Steel pipe commonly is used be- 
cause of its strength. So far as is 
possible all joints are welded. 
Threaded joints must be gas tight, 
doped with materials which contain 
no oils or greases Pipe interiors 
must be perfectly clean. 

The gas pressure in the cylinders 
or other contamers is sufficient to 
keep up the operating pressures in 
the distributing pipes, and these in 



Flame hardening tractor- drive sprockets — a typical oxygen-using shop process 
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turn are regulated by automatic 
regulators. Makers o£ oxygen are 
careful about recommending pipe 
layouts which will supply adequate 
pressures at all work points, and 
specifying the number of cylinders 
or other containers which must be 
connected to a manifold at any time 
to assure adequate flow. Usually 
there are two or more banks of 
cylinders so one may be working 
while the other acts as a stand by. 

One cost problem with many oxy- 
gen-distributing systems is that 
they are obsoleted long before they 
are worn out. Oxygen, once used in 
a plant, has a way of finding more 
and more uses. A high proportion 
of distribution systems are now so 
over-loaded that they need complete 
re-building for higher capacities 

HOME-MADE OXYGEN - The 

method of producing the oxygen 
right m the plant of the user avoids 
the problem of transportation, but 
not that of distribution Generating 
plants for this purpose require only 
100 square feet of floor space but at 
present are not practical unless the 
user needs at least 500,000 cubic feet 
per month. Plants suitable for only 
200,000 cubic feet per month are on 
the drafting board, but even these 
will not mean much to any but the 
larger consumers. 

Effects of these new plants, and 
of some of the new methods of low- 
cost distribution from the plants of 
the oxygen makers, are more like- 
ly to be greater expansion of the 
uses of oxygen rather than heavier 
competition for present uses. 

Blast furnaces, for example, can 
have their production capacities in- 
creased by as much as 20 or even 
30 percent by the use of pure oxy- 
gen in their air This would take 
more oxygen than anyone seems 
ready to supply for such a purpose 
right now, and would require the 
gas to be supplied at extremely low 
cost. 

Cheap commercial gas can be 
made from coal by the use of pure 
oxygen; a new battle of the fuels — 
oil versus gas versus solid fuel — 
may be in the making. Pure oxygen 
is used to produce high-octane mo- 
tor fuel from natural gas, in the 
manufacture of nylon and other 
plastics, and in the removal of sul- 
furous gases from petroleum and 
many other products. 

Pressure welding, and its twin 
process pressure upsetting, both de- 
pend upon the use of pure oxygen. 
Heat and pressure are applied si- 
multaneously to the area to be 
welded or upset, but that heat is 
controlled so exactly that the metal 
becomes plastic but does not melt. 


Welds so made can be heat treated, 
after which not even a microscope 
will find the actual weld 

Synthetic corundum, sapphire, 
and other products can be made in 
oxy-hydrogen furnaces. Develop- 
ment of such furnaces was rapid 
during the war, but even so they 
can hardly be said to have passed 
the infancy stage. 

Oxygen is only one of the useful 
gases taken from the air. To date 
it is the most widely employed one, 
the others mostly being considered 
as by-products But more and 
cheaper oxygen, with the distribu- 
tion-costs problem being reduced, 
means lower costs and more uses for 
nitrogen too. Hundreds of old proc- 
esses may be improved, hundreds 
of new ones born, by giving more 
oxygen to industry. 


Editorial purpose of Scientific American 
is to provide its readers with thought- 
provoking feature articles and shorter 
items on ail phases of industrial tech- 
nology In every case the material is 
drawn directly from industry itself. 

The Editor will be glad to refer in- 
terested readers to original sources 
and, when available, to additional 
literature giving further details of 
a more specialized nature. 


ASK CONTROL 

Reduces Cost Through 

Precise Design 

ith factory equipment “arranged 
more compactly to reduce the prob- 
lems of materials handling, and with 
every machine operating at higher 
speeds and capacities than ever be- 
fore, the necessity of exhausting 
dust-laden and otherwise fouled air 
is continually increasing In addi- 
tion, winter needs for heating and 
summer needs for air conditioning 
are making the evacuation of any 
more air than is necessary an ex- 
pensive luxury. 

As a result, the old method of 
making sure that the evacuation 
system had enough capacity — and 
not worrying too much if it had a 
gross over-capacity — is being dis- 
continued. Duct capacities, fan and 
blower sizes, and air speeds are be- 
ing worked out to match evacuation 
needs exactly, with just enough 
over-capacity to provide an ade- 
quate safety factor. 

To preclude such carefully bal- 
anced systems becoming leaky, 
clogged, or inefficient, portable test- 
ing instruments have been devised 
that will reach into out-of-the-way 
places and give instant checks on 
air speeds in feet per minute. Liter- 


ally, such instruments will save pro- 
duction workers and their super- 
visors many a headache. 

PRECISION COOLING 

Controls Contraction to 

Form Holes Accurately 

The use of fixtures to establish pre- 
cise dimensions on materials and 
parts which must be cooled from 
liquid or plastic states is an indus- 
trial method which seems to have 
sprung from a number of sources 
and to be rapidly growing in as 
many directions. 

Most materials contract when 
cooling. If prevented from contract- 
ing on some bores or other interior 
surfaces, they can be held stable on 
those dimensions while the forces of 
contraction are diverted to other di- 
rections 

Plastics and some of the softer and 
more ductile metals are therefore al- 
lowed to contract upon accurately 
made and placed steel pins or other 
shapes. Holes so made can be held 
to plus or minus 0002 inches with- 
out further finishing 

Ceramic cores also are used foi 
this purpose These will withstand 
the temperatures of the molten ma- 
terials without serious deformation. 
Some are later knocked out with air 
hammers Other cores, of shapes too 
complicated or used in parts too 
weak for hammering, are made of 
materials which can be dissolved 
out m caustic soda. 

BELOW-ZERO TECHNIQUES 

improve Machine Work, 

Castings, and Lubricants 

Low -temperature mechanical engi- 
neering begins at about 50 degrees 
below zero, Fahrenheit, and goes on 
down to minus 300 degrees and 
lower It exists because some assem- 
blies can be made more readily if 
parts are cooled and shrunk, and be- 
cause some metals and other ma- 
terials can be machined, upset, or 
otherwise fabricated much better at 
low temperatures. 

Primary method of achieving 
these temperatures is by simple re- 
frigeration. The parts are placed m 
mechanical coolers, kept there until 
chilled, held there until needed. 

A method now coming into use is 
chilling by liquid nitrogen. There 
are whispers that liquid nitrogen ac- 
tually is being used as a cutting oil 
on top-secret production lines. 

The cold techniques have grown 
large enough so that some of the 
largest makers of special castings 
are producing new alloys which have 
high strengths at low temperatures, 
and lubricants makers are giving the 
field special and concerted study. 
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CHEMISTRY IN INDUST 


i 

Conducted by D. H. KILLEFFER 


Take A Grain 

Of Sand . . . 


Chemical Marriage of Sand and Hydrogen has Produced a New Family 
— the Silicones. In liquid. Rubber, or Resin Form, These Unique Hybrids 
Combine the Heat Resistance of Quartz with a Variety of Other Special 
Capabilities Including Water Repellency, Insulation, and lubrication 

By HOWARD C. E. JOHNSON, Ph.D. 

Chemical Editor, Chemical Industries 


S ilicone chemistry has been de- 
scribed as a new continent, ly- 
ing between the mineral silicates 
such as glass and clay on the one 
side, and plastics on the other. The 
analogy is well taken, for the sili- 
cones actually do partake both 
physically and chemically of these 
thoroughly dissimilar types of ma- 
terials. Chemically, a silicone 
polymer is a network of silicon and 
oxygen atoms just as in sand or 
quartz, but attached to the silicon 
are hydrogen groups derived from 
petroleum. These groups modify the 
properties of the sicila network, thus 
giving the materials certain proper- 
ties of liquids or of plastics. 

Physically, the silicones bear little 
resemblance to sand except that, be- 
cause they share the same basic 
structure, they are extremely re- 
sistant to heat. 

The Corning Glass Works started 
to experiment with silicones as long 
as 10 years ago, hoping to develop 
glass -like plastics or other materials 
which would be useful in conjunc- 
tion with glass. Results were so 
promising that they joined forces 
with the Dow Chemical Company, 
who had the chemical manufactur- 
ing technology, in the formation of 
the Dow Corning Corporation to 
manufacture the new materials. 
General Electric Company was also 
pursuing the investigation of sili- 
cones independently, and both 
groups have brought out commer- 
cial products within the past few 
years. 

SILICONE LIQUIDS — Depending 
upon the method of manufacture, 
the silicones vary m physical prop- 
erties from water-thin liquids to 
glassy resins. The liquids them- 
selves can be made in wide ranges 
of viscosity and volatility. In this re- 
spect they are comparable to liquid 
petroleum distillates, which range 
from light, low-boiling naphthas to 
heavy lubricating oils. Before the 
war the new liquid silicones were 
laboratory curiosities, chiefly in- 


teresting for their unusual combi- 
nation of properties. They are 
water-white, brilliantly clear fluids 
which remain liquid at tempera- 
tures as low as minus 40 to minus 
120 degrees, Fahrenheit, and are 
stable up to 500 degrees, Fahrenheit 
Liquid silicones are neutral, chemi- 
cally inert, non-corrosive to metals, 
and highly resistant to oxygen and 
oxidizing agents, mineral acids, and 
corrosive salt solutions. Their flash 
points are higher than those of 
petroleum oils of the same viscosity, 
and — except for the very low-vis- 
cosity grades — they are non-volatile. 
Soluble in most organic solvents, 
they are insoluble in water and 
alcohol. 

This combination of properties is 



Courtesy Dow Corning Corporation 


Silicon ignition-sealing compound on 
its way to a difficult job in high- 
tension leads and disconnect fittings 


• LOOKING AHEAD • 
Electric motors with lifetime insula- 
tion. . . Faints, plastics, and rubber 
that will resist high temperatures. . . 
Pastel automobile tires. . . Fewer 
power-line troubles with humidity- 
proof insulators. . . High-tempera- 
ture greases for maximum motor out- 
puts. . . All are possible now because 
of "modified sand" — the organic sili- 
con compounds. 


remarkable enough, but their phe- 
nomenal acceptance is due to three 
additional properties: For one thing, 
their viscosity does not change as 
much with temperature as petro- 
leum oils, hence they do not “freeze” 
at winter temperature and get water- 
thin under heat. Secondly, glass, 
ceramic, and metal surfaces are 
readily wet by the silicones, thus 
making them water-repellent. The 
third property, the one responsible 
for their wide use in the electrical 
industry, is their extremely low elec- 
trical conductivity and resistance to 
voltage breakdown over a wide 
range of frequencies. 

These remarkable qualities prom- 
ise a wide use of silicone fluids as 
transformer oils, damping fluids, 
gage fluids, hydraulic fluids, and 
heat transfer media. It is quite pos- 
sible that buildings may some day 
be heated more efficiently with sili- 
cone-containing radiators operating 
at 400 degrees, Fahrenheit. 

Exceptional resistance to the cor- 
rosive action of chemicals has made 
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Test motor, operating through repeated cycles of high humidity and extreme temperature, proves serviceability of silicone insulation 


the silicones useful impregnants of 
asbestos packings and gaskets in 
chemical pumps. 

The silicones do not dissolve other 
plastics materials, and for that rea- 
son they are used to free plastics 
articles from molds, particularly in 
the injection molding of hollow ar- 
ticles. 

To make surfaces water repellent, 
they can be treated with a solution 
of silicone in carbon tetrachloride 
or some other suitable solvent. 
When this is done, moisture does 
not condense on a treated surface 
as a continuous film but rather as 
minute, isolated droplets Insula- 
tors so treated retain their high 
electrical resistance even under 
humid conditions. 

An alternative method is to ex- 
pose the surface to the vapors of 
the so-called chlorosilanes. These 
are the intermediates in silicone 
manufacture and react with water 
to form the final product. The chlo- 
rosilane deposited on the surface 
of the material reacts with mois- 
ture in the atmosphere to form a 
silicone film on the article. The 
process has been used chiefly on 
metal, glass, and ceramic bodies, 
but progress is being made in sim- 
ilarly treating paper, wood, and tex- 
tiles. 

The films obtained withstand 


washing, dry cleaning, and even 
considerable abrasion. This process 
has been placed on a commercial 
basis by General Electric under the 
name “Dri-Film.” 

Still another special use has 
cropped up for the silicone liquids. 
In concentrations as low as 0.1 per- 
cent they inhibit the foaming of hy- 
drocarbon lubricants. This mani- 
festation of surface activity may 
again suggest new fields for these 
versatile materials 

SILICONE RUBBER— The next step 
in the scale from liquids to solids 
is silicone rubber. During the re- 
search leading to this product, an 
experimental material, “bouncing 
putty,” was developed which re- 
ceived quite a bit of attention in the 
popular press. The putty, however, 
lacked the ability to retain its form 
and was hardly more than a curi- 
osity. Now, the newer material 
looks, feels, and, with one excep- 
tion, behaves like "the natural and 
synthetic organic rubbers. The ex- 
ception is that Silastic, as the new 
material is called, retains its rubber- 
like properties at temperatures far 
above and far below the serviceable 
limits of the organic rubbers. 

The remarkable resistance of sili- 
cone rubber to heat is the result of 
its quartz-like basic structure. Ordi- 


nary rubbers contain what are 
termed unsaturated linkages. These 
linkages absorb oxygen very rapid- 
ly at high temperatures and cause 
the rubber to become brittle Chemi- 
cally, the behavior is exactly like 
that of linseed oil, another unsatu- 
rated compound, which “dries” up- 
on exposure to air by absorption 
of oxygen. 

Demands for elastic materials 
which would remain resilient and 
neither soften nor harden at tem- 
peratures above 250 degrees, Fah- 
renheit, remained largely unsatis- 
fied until silicone rubber was in- 
troduced Silicone rubber shows only 
slight changes m its properties from 
minus 70 to over 500 degrees, Fah- 
renheit. Under service conditions it 
does not deteriorate at continued 
exposure to 300 degrees, Fahrenheit 
At the other end of the temperature 
scale it behaves just as admirably, 
remaining flexible even after 24 
hours at minus 70 degrees, Fahren- 
heit. Some stocks can even be sub- 
jected to dry-ice temperatures and 
still retain their flexibility. One rea- 
son for these properties is that ordi- 
nary rubbers owe their low-tem- 
perature resilience to plasticizers, 
which are volatile with heat and 
soluble in organic solvents. Hence, 
if the rubber is subjected to heat 
or the action of solvents, its low- 
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temperature resilience is lost. Sili- 
cone rubber does not contain plas- 
ticizers, and consequently its prop- 
erties are relatively permanent 

Since silicones contain no reactive 
centers — like the unsaturated link- 
ages m the organic rubbers — it fol- 
lows that silicone rubber is resistant 
to weathering, ozone, sunlight, and 
the other ills that beset natural rub- 
ber The same water repellency that 
is characteristic of silicone coatings 
is also a property of silicone rubber 
Therefore, the good electrical prop- 
erties of silicone rubber are not af- 
fected adversely by humidity or 
even immersion m water. 

Although silicone rubber weathers 
well and is certainly superior for 
extremely high or low temperature 
uses, its properties under ordinary 
conditions are comparable to those 
of the organic rubbers Its resistance 
to acids, alkalies, and solvents is no 
better, and its tensile strength, and 
tear and abrasion resistance are 
lower. For this reason it is not use- 
ful for such applications as auto- 
mobile tires. 

In view of its cost and limitations, 
silicone rubber is no competitor 
with natural or synthetic organic 
rubbers except where resistance to 
extreme temperatures, ability to 
withstand oxidation, or good elec- 
tucal insulation characteristics un- 
der severe conditions are required 

Among the uses already estab- 
lished are heat-resistant gaskets, 
diaphragms, and packings; impreg- 
nation of glass or asbestos fabrics 
for gaskets; coating conveyor belts 
for high- temperature service; coat- 
ing glass tapes, wires and cables, 
and metals; embedding transform- 
ers; and fabrication of tubing, hose, 
rollers, pads, vibration mountings, 
and the like. 

Silicone rubber comes in the form 
of crepes and pastes, and it can be 
fabricated by molding, laminating, 
extruding, and coating. 

SILICONE RESINS ~ Still harder 
materials are the thermosetting sili- 
cone resins which have found their 
widest use in insulating varnishes. 

The hard resin is simply dissolved 
m a suitable solvent, such as 
toluene, and used to coat magnet 
wire, impregnate glass or asbestos 
fabric, bond mica laminations to 
glass fabric, and to fill voids and 
render assemblies water-proof. 

Here, the use of silicone varnishes 
instead of bulkier insulating mate- 
rials makes it possible to decrease 
the overall size of electrical motors. 

Two properties of silicones which 
make them especially suitable for 
insulating electrical equipment are 
their water repellency and resist- 
ance to heat. In a great many en- 


vironments the chief purpose of in- 
sulation is to keep out water. Many 
organic varnishes are sufficiently 
water-repellent at ordinary tem- 
peratures, but they crack or become 
caibonized at high temperatures and 
then admit moisture. Silicones are 
inherently ater-repellent, and be- 
cause they are stable up to 500 de- 
grees, Fahrenheit, or higher, they 
do not lose their desirable proper- 
ties m service. 

The use of silicone insulation per- 
mits as much as a 50 percent reduc- 
tion m weight of electrical equip- 
ment where the operating tempera- 
ture can be increased; and where 
it is desirable to maintain a lower 
operating temperature, the service 
life of the insulation can be greatly 
lengthened. For example, m an ac- 
celerated test at 590 degrees, Fah- 
renheit, one motor operated the 
equivalent of 2000 years at 320 de- 
grees, Fahrenheit. The use of sili- 
cone varnish has therefore been 
hailed as the most notable advance 
m insulation since the advent of the 
electric motor itself. 

Silicone resins have also been 
combined in enamels and heat-re- 
sistant paints. Formulated with 
titanium dioxide or aluminum flake, 
these re .ns give paints which are 
exceptionally resistant to heat and 
weathering and do not become yel- 
low with age The properties of these 
finishes are midway between ordi- 
nary organic coatings and ceramic 
finishes 

SILICONE GREASES - The advan- 
tages of higher operating tempera- 
tures for electric motors afforded by 
silicone insulation will only be fully 
realized when high-temperature 
lubricants are available. Progress is 
being made in this direction in re- 
search upon silicone oils and greases, 
and it appears likely that electric 
motors eventually will not only be 
silicone-insulated but also silicone- 
lubricated 

These greases, which are simply 
liquid silicones thickened with car- 
bon black or metallic soaps, are ex- 
tremely resistant to oxidation and 
to chemical attack. Silicone stop- 
cock lubricants for laboratory use 
have already appeared on the mar- 
ket. 

OTHER COMPOUNDS - While the 
silicones are the most dramatic of 
the organic — silicon compounds, 
there are others that deserve men- 
tion as well. One of these is ethyl 
silicate, which is the ethyl ester 
of silicic acid. It is useful as a source 
of amorphous silica and is used as 
such as a bonding agent for casting 
molds; as a preservative and a 
weather-proofing agent for stone, 


brick, concrete, and plaster; in heat- 
resistant paints; in nitrocellulose and 
vinyl resins to improve adhesion to 
glass; and in the preparation of 
solid fuels 

Also, ethyl silicate will burn, giv- 
ing off fumes of finely- divided silica 
“smoke ” This fumed silica has the 
same physical properties as carbon 
black except, of course, that it is 
white It can substitute for the car- 
bon black which is so necessary in 
rubber to give it tensile strength 
and wearability, and in the near 
future it will be possible to make 
automobile tires of solid white or 
any pastel shade. 

Other esters of silicic acid — espe- 
cially tetraphenyl silicate and tetra- 
cresyl silicate — are being studied as 
heat- transfer agents for industrial 
processes. In the absence of mois- 
ture they are stable at very high 
temperatures. Another type of com- 
pound being studied for the same 
use is tetraphenyl silicon, which is 
chemically more stable. 

The organic chemistry of silicon is 
truly a modern development. The 
first synthetic plastics was made al- 
most a century ago, but the silicones 
were not even known m the labora- 
tory until the turn of the century. 

Even now it is too early to pre- 
dict what will eventually be dis- 
covered m so virgin a field Surely 
they will be used more and more in 
electrical equipment, lubrication, 
paints — wherever heat and moisture 
are natural enemies. They are not 
cheap, to be sure, but cost is sec- 
ondary, in many uses, to the im- 
proved performance, lower mainte- 
nance expense, and other benefits 
accruing from their use. It is not at 
all unlikely that in future kitchens, 
to take a familiar example, food 
which is taken from a refrigerator 
powered by a silicone-insulated and 
lubricated motor suspended on sili- 
cone rubber will be cooked on a 
silicone enameled stove. 
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ANODIZED MAGNESIUM 
Holds Paint, Resists 
Attack Like Aluminum 

T he process used to apply a color- 
able or protective layer on alumi- 
num has now been successfully 
adapted to coating magnesium with 
a similarly useful surface coating 
of its own oxide- silicate. The anodic 
layer formed on the metal can be 
dyed, acts as an anti- corrosion pro- 
tective coating, and provides a sur- 
face to which paints and enamels 
will satisfactorily adhere. 
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Conducted by KEITH HENNEY 


Tubing 


Without Troubles 


An Electronic Sleuth Probes From Within Meto! Tubing to Ferret Out 
Hidden Corrosion and Other Defects that Might Cause Serious Acci- 
dents and Production Losses. Good Tubing is Not Wasted' Salvagable 
Tubing is Clearly Recorded by this Speedy, Non-Destructive Testing 

By V1N ZELUFF 

Associate Editor, Electronics 


• LOOKING AHEAD • 
Development of electronic inspection 
units for steel tubing. . . Lower op- 
eration costs of complex chemical 
and steam plants. . . Greater assur- 
ance of trouble-free passage for 
ships powered by steam. . . Increased 
reliability of many tubular structures 
such as aircraft engine mounts. . . 
Longer plant operating periods with- 
out shut-downs for inspection. 


O ne of the most serious prob- 
lems in oil refineries, chemi- 
cal plants, steam-power plants, 
sugar mills, and countless other in- 
dustrial installations using tubular 
heat- exchange equipment is the 
constant threat of failure of the tub- 
ing due to internal corrosion. These 
failures often result in serious ac- 
cidents, loss of life, and destruction 
of equipment, and levy a heavy toll 
of lost production due to forced plant 
shutdowns. 

Heat-exchange equipment con- 
sists of hundreds, or thousands, of 
tubes arranged in parallel and gath- 
ered into bundles within a metal 
container or shell. The petroleum 
industry alone has thousands of 
heat exchangers and condensers. 
Through the tubes of heat ex- 
changers pass all crude oils en route 
to refining process equipment. 
These oils are heated in the ex- 
changers by outgoing gases or liquid 
on the outside of the tubes. The 
condensing of gasoline from a vapor 


to usable liquid is performed in con- 
densers. Here, the gases pass around 
tubes which are kept cool on the 
inside by constantly flow ng water 
The chemical industry likewise 
uses heat exchangers and con- 
densers for either heating or cooling 
corrosive liquids, vapors, and so on 
Steam-power plants have con- 
densers containing as many as 20,- 
000 tubes through which cold water 
flows to condense steam. 

TUBE TESTS — To offset the corro- 
sion problem, engineers have ordi- 
narily provided generous corrosion 
allowances in the design of heat- ex- 
change equipment, and imposed 
strict schedules of periodic inspec- 
tion and test. In the latter, they 
have used what are admittedly im- 
perfect hit-or-miss methods. An ex- 
ample is the hydrostatic test in 
which water under pressure is 
forced into the shell of the ex- 
changer around the tubes, so that 
tubes which fail completely are de- 
tected by water leakage. 

Another popular method is that 
of destructive inspection of random 
samples, wherein individual tubes 
from different sections of the ex- 
changer bundle are cut out and split 
open for visual inspection or ex- 
amination by chemical, physical, or 
metallurgical tests. 

These conventional methods leave 
much to be desired. The hydro- 
static test shows up only those tubes 
which are already corroded through, 
or so nearly through that they can- 
not withstand a slight extra pres- 
sure. Thus it gives no assurance 



Probolog is compact, easily carried 
to job. Pen traces permanent record 

that the tubes which survive the 
test without leakage will stand up 
m service until the next scheduled 
shutdown, nor even that they will 
not fail in a few days and cause a 
serious interruption of plant pro- 
duction. 

In the destructive - inspection 
method, the sample tubes cannot be 
returned to the exchangers even if 
they are not split open, since it is 
usually necessary to cut them out 
of the tube sheets. In addition, there 
is no certainty of how representative 
a sample tube may be, and of just 
what fraction of the bundle A per- 
fectly good tube may adjoin a row of 
tubes which are on the verge of 
failure and, conversely, the detec- 
tion of a faulty tube might lead to 
discard of all surrounding tubes 
even though many of them actually 
may be in excellent internal condi- 
tion. 

In practice, if either test locates 
a defective tube, that entire seg- 
ment of the exchanger may be re- 
tubed; or if the number of “leakers” 
appears high it is safest to discard 
the entire bundle of several hun- 
dred tubes rather than risk an emer- 
gency shutdown of complex manu- 
facturing operations. Oil refineries 
have graveyards that are full of dis- 
carded heat-exchanger bundles 
about which the maintenance engi- 


108 


SCIENTIFIC AMERICAN 


SEPTEMBER 1946 




Typical tube records 
(left) show easily- 
read trace that spots 
defective areas 
and locates such 
defects relative to 
baffles. In use 
(below) probe 
is pulled through 
tubes at fixed 
rate by motor-driven 
puller device 


BAFFLE 



DEFECTIVE TUBE 


Courtesy Shell Oil Company 


tubes is then made, using the strip- 
chart recorder, and the probe 
puller is synchronized so as to draw 
the probe through the tube at a 
standard rate, perhaps 10 feet per 
minute. A permanent record is thus 
obtained of the internal condition 
of each suspected tube. Here, each 
defect is not only shown graphically 
but is located along the tube. The 
record of a faulty tube consists of 
a series of deflections from a central 
line — at which the pen is originally 
set by testing a tube known to be in 
good condition — and the magnitude 
of each deflection is proportional to 
the extent of the particular defect. 
Relatively little experience is re- 
quired foi proper interpretation of 



neer often wonders if the right thing 
was done in consigning what might 
have been perfectly good and valu- 
able equipment to the scrap-heap. 

NON-DESTRUCTIVE TEST — There 
has been an urgent need for a non- 
destructive tube-testing method 
which, by providing a comparative 
record for each individual tube, 
would eliminate all the guesswork 
and place exchanger maintenance 
| on a logical basis. To fill this need, 
a new electronic instrument has 
been developed that detects and 
records quantitatively all types of 
irregularities m tubes of non-mag- 
netic metals, including such defects 
as pinholes, cracks, corrosion and 
erosion pits, variations in wall thick- 
ness, and differences in chemical 
composition. The device is portable, 
and can be operated by one man at 
the normal location of the exchanger 
in the plant. It inspects the tubes 
from the inside and requires no 
preparation of the equipment before 
j inspection other than removal of 
i the exchanger head. In use it may 
be operated either as an indicator 
or to make a record that can be re- 
tained for direct comparison with 
those of other tubes or with those 
from other inspections of the same 
tube at different lengths of service. 

The new electronic instrument is 
called the Probolog, a product of 
Shell Development Company. In its 
present commercial form the unit 
performs routine testing of non- 
magnetic tubes, and consists of one 
or more interchangeable probes of 
different diameters; a mechanical 
; probe puller, usually synchronized 
with the chart drive of the recorder; 
and an electronic recorder, equipped 
with a continuous strip-chart but 
also incorporating a neon lamp as 
an indicator. Any defect encoun- 
tered by the probe upsets the bal- 
ance of a bridge circuit of which the 
probe is a part. This is transmitted 
to the recorder by an electronic 


amplifier to make a characteristic 
record of each defect. 

The Probolog may be employed in 
several ways depending on the par- 
ticular application and the data 
sought. For inspection of tube 
bundles during a routine plant shut- 
down, for example, one oil refinery 
uses a standard procedure. 

TESTS RECORDED — The instrument 
is first used as a visual mdicatbr, 
and a rapid preliminary survey is 
made of all the .tubes. The elec- 
tronic equipment is adjusted to 
flash the neon lamp whenever a sig- 
nal exceeding a specified minimum 
intensity is transmitted by the probe 
and the operator explores the tubes 
as rapidly as he can draw the probe 
through. Those tubes which are 
shown by flashes of the lamp to con- 
tain defective areas are marked for 
further inspection, and the re- 
mainder passed as satisfactory. 

A second inspection of the marked 


these records, and an objective basis 
is thus provided for the retention 
or rejection of each partially cor- 
roded tube. 

Metallic baffles and tube sheets 
appear on the record as defects, 
causmg a wide swmg of the pen. 
Since these deflections are of a 
large order of magnitude, however, 
and occur at regular intervals, 
proper allowance may be made and 
the record is not obscured. 

When records of several tubes are 
made consecutively on a continu- 
ous strip of recorder paper, the wide 
deflections caused by the terminal 
tube sheet actually serve to separate 
the logs of individual tubes. Scale 
and other non -metallic deposits do 
no affect the record 

The instrument is designed specifi- 
cally for the inspection of non-mag- 
netic tubes like copper, brass, Monel, 
Admiralty metal, copper-nickel, alu- 
minum, magnesium, and austenitic 
stainless steels. It is unsuitable for 
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the examination of steel tubes, but 
a modified instrument adapted to 
magnetic metals is now under de- 
velopment An important future use 
of the instrument is seen in the in- 
spection of new tubes for structural 
faults. Aluminum tubing, for ex- 
ample, could be tested before con- 
struction of an airplane and thus 
preclude building in basic weak- 
nesses 

TUBE SAVER — The Probolog has re- 
peatedly repaid its cost in terms of 
savings m heat -exchanger tubes 
saved from the scrap-heap The case 
of an isobutane column condenser 
1 ecently inspected at the Shell Mar- 
tinez refinery may be cited as a 
typical example: 

The condenser contained 1224 
tubes arranged for two -pass con- 
tact of hydrocarbon gases in the 
tubes agamst cooling water m the 
shell. Probolog inspection revealed 
that 40 tubes m the upper or “hot 
pass” were defective to the point 
where replacement was advisable, 
and that virtually all the 612 tubes 
in the lower section were m very 
poor condition Since the first 40 
tubes were scattered throughout 
the upper bank, it seemed that the 
entire bundle would have to be 
scrapped. 

The Probolog records showed, 
however, that the remaining 572 
tubes in the “hot pass” might con- 


fidently be returned to service and 
that the corrosion m the lower sec- 
tion was restricted to the first 12 
inches of the tubes m from the tube 
sheet The result was that not only 
were 572 tubes of the original bundle 
retained m place, but 612 additional 
tubes — shortened from 155 to 120 
inches by sawing off the corroded 
ends — were made available for re- 
tubmg a shorter bundle m another 
piece of equipment. 

The electronic instrument is now 
m use at Shell refineries m the 
United States Training of operators 
has presented no problem, the aver- 
age individual usually acquiring fa- 
cility with the method within the 
first day. By specifying standard 
settings of the probe puller and 
chart drive, tube records are ob- 
tained which may be accurately in- 
terpreted by any member of the 
mamtenance staff. Files of these 
records, duly numbered and dated, 
provide the refineries with a re- 
liable running inventory of their 
tubular equipment in corrosive ser- 
vice. 

A commercial model of the Probo- 
log, embodying all the refinements 
indicated by practical plant experi- 
ence over a prolonged period, is 
now in production. It is expected to 
find wide application m the many 
plant installations in which non- 
magnetic tubing is subjected to cor- 
rosive conditions. 


SHORAN MAPS 

Accurate to 70 Feet in 

300 Miles , Made Electronically 

S low and inaccurate methods of 
surveying land areas by establish- 
ing one fixed point after an- 
other along a line with rod and 
chain have been outmoded by 
Shoran — short-range navigation — 
another war-time electronic devel- 
opment for which a peace-time use 
has been found. 

In operation, a Shoran- equipped 
plane sends 20 short-wave radio 
pulses per second to two ground 
stations. The stations transmit these 
signals back to the plane, produc- 
ing bumps or pips on a thin cir- 
cular pattern on the cathode-ray 
screen in front of the operator in 
the plane. A third pip represents 
the plane. The operator adjusts the 
controls until the three pips merge 
into one, at which instant the exact 
distances to the ground stations are 
shown on two dials calibrated m 
thousandths of a mile. Simultane- 
ously, a camera photographs the 
dials and another camera photo- 
graphs the ground vertically be- 


low, thus preserving the fix for fu- 
ture use. 

Charts and maps can be drawn 
from a number of these fixes, and 
older maps can be recalibrated for 
accuracy. Since each point is lo- 
cated individually, errors do not 
increase with the number of meas- 
urements made, as they do when 
ground surveys are made along a 
line. With Shoran, a point may be 
located within 10 feet at a range up 
to 300 miles from the ground sta- 
tions. A geodetic control network of 
the world is possible, with control 
stations about every 500 miles. 

Initial Shoran surveys are now 
under way at Buckley Field, Colo- 
rado, under the direction of the 
United States Coast and Geodetic 
Survey. 

ST. ELMO'S FIRE 

Long an Aviation Radio 

Menace, Foiled by Wicks 

P recipitation static, the noise 
caused in aircraft radio receivers by 
static discharges of millions of volts 
when the airplane flies through par- 
ticles of ice, snow, dust, or highly- 



Plane suspended in static-test hangar 

charged clouds, has at last been 
almost eliminated from the list of 
unavoidable menaces to air travel 
Intensive research by a group of 
scientists at Wold- Chamberlain Air- 
port m Minneapolis showed that this 
so-called St Elmo’s fire, often clear- 
ly visible at night on propeller tips, 
antenna, antenna masts, wing tips, 
and other projections, can be sup- 
pressed by draining off the electrical 
charge on the airplane. This is ac- 
complished by means of 12-inch long 
silver- impregnated cotton wicks ex- 
posed to the air stream and by using 
complete polyethylene insulation on 
the radio antennas and their connec- 
tions About a dozen wicks are 
needed per plane. 

TRAMP METAL 

Spotted On High-Speed 
Conveyor Belt by Electronics 

D etection of metal particles m 
plastics, food, textiles, rubber, and 
other materials that pass along a 
conveyor belt is now possible by a 
new electronic machine. In opera- 
tion, a conveyor belt carries the ma- 
terial to be inspected through sen- 
sitive coils arranged in a high- 
frequency circuit developed by 
RCA A metal particle hidden m 
the material creates an impulse 
voltage in the coils because it dis- 
torts their electromagnetic field 
This impulse is sufficiently amplified 
by an electronic unit to operate a 
warning bell or lamp, stop the con- 
veyor, mark the object, or reject it 
from the belt. The speed of the con- 
veyor is about 600 feet per minute 
Both minute and large particles of 
ferrous and non-ferrous metals are 
detected and no specially trained 
operator is needed. 


no 
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Extrusions by Impact 

For Certain Products — Particularly Those Requiring Tubular Shapes 
and Closed Ends — Impact Extrusion in a Fast, Simply Tooled Means of 
Fabrication. Its Essentials are Only a Punch, Die, and Press — but 
Its Potentialities Range from Collapsible Tubes to Aircraft Parts 

By HERBERT CHASE 



A mong the various methods of 
producing small metal parts, 
few have expanded more m recent 
years than impact extrusion Once 
confined largely to the manufacture 
of collapsible tubes for tooth paste, 
shaving cream, and like items, im- 
pact extiusion is now being in- 
creasingly applied to many other 
types of products, especially those 
of cylindrical shape with either one 
end or both ends closed 

Impact extrusions are made by 
placing metal slugs within a die 
and striking them with a punch 
Thus a part of the metal is extruded 
through the annular opening be- 
tween the die and the punch Such 
pioducts always have a cupped 
shape as they come from the die. 

Applications include a large va- 
riety of cup-shaped parts and tubu- 
lar elements, many of these being 
produced as substitutes for, or m 
competition with, similar parts 
either drawn from sheet steel or 
fabricated as die castings, from 
brazed tubing, and so on Many ex- 
truded parts, however, cannot be 
duplicated by drawing This is part- 
ly due to the fact that the base of 
the extrusion is often much thicker 
— or sometimes thinner — than the 
walls and frequently incorporates 
bosses and extensions not feasible 
to produce by drawing 

In addition to collapsible tubes, 
which are said to constitute some 
95 percent of the total present out- 
put of impact extrusions, other prod- 
ucts made by this method embrace 
cases for dry cells; cans for vibra- 
tors and condensers, both electro- 
lytic and foil types; transformer and 
radio-tube shields; cylinders for 
pumps, door checks, and grease 
guns; cans for ignition coils; flash- 
light and cartridge cases; textile 
sleeves and bobbins; and many 
other items of cupped or tubular 
form. At least one aircraft manu- 


facturer has produced flanged and 
unflanged parts for use as struc- 
tural elements in aircraft. 

As has been indicated, the elec- 
trical and electronic industries are 
the largest consumers of impact ex- 
trusions aside from those using col- 
lapsible tubes as containers. It ap- 
pears likely, however, that other 
uses will be extended as the utility 
of impact extrusions becomes more 
generally known. 

MANY POSSIBILITIES — The bottom 
of an extruded cup usually is thicker 
than the side walls and is, m reality, 
a forging Side walls are commonly 
of uniform thickness, but can have 
longitudinal beads, can be fluted 
either internally or externally, and 
can have a length many times the 
diameter of the base. 

In one type of impact extrusion, 
the base includes a flange which can 
have a diameter two or more times 
that of the extruded portion. In 
others, a flange is produced by a 
secondary heading or upsetting op- 
eration. 

Many secondary operations are 
performed on impact extrusions. 


• LOOKING AHEAD • 
Increasing competition between im- 
pact-extrusions and drawn sheet 
metal parts. . . Greater appreciation 
of the utility of the process. , . Ex- 
panded use of copper, magnesium, 
and silver extrusions as techniques 
are developed. . . Application to 
many cup-shaped forms now made 
by die casting. 


They are usually trimmed at the 
outer end of the extruded portion 
and sometimes a projection on the 
base requires trimming to length. In 
certain forms the base is cut off, 
leaving only the extruded tube. The 
base can be pierced, drilled, tapped, 
thi eaded, or otherwise machined 
Beads are often rolled in side walls 
and the walls can be pierced, 
notched, slotted, serrated, given a 
stepped diameter, spun over, or ma- 
chined m other ways 

SOFT METALS BEST— Only soft and 
ductile metals are suited for impact 
extrusions, largely because the pres- 
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sures requned for harder and less 
ductile matenals become prohibitive 
At piesent the materials used, in 
order of commercial importance, in- 
clude lead, aluminum, zinc, and tin. 
Copper, magnesium, and silver are 
among other soft metals that can be 
impact extruded, but as yet the de- 
mand for these is slight. 

In general, metals that are sub- 
stantially pure are most readily ex- 
truded and — with the exception of 
lead and zinc metals which are used 
as nearly pure as can be economi- 
cally produced — are used for most 
extruded products. Although pure 
lead can be extruded readily, the 
resulting product, especially when it 
has very thin walls, is too soft to be 
handled without distortion For this 
reason, lead for extrusion is com- 
monly alloyed with about 3 percent 
of antimony to give the product 
adequate stiffness When antimony 
has been scarce, other stiffening 
metals — including 0 5 percent silvei 
— have been used m its place 

Although lead has high resistance 
to some types of corrosion, it is not 
immune to chemical attack by cer- 
tain materials for which lead- alloy 
tubes serve as containers. For this 
reason, the tubes are commonly 
lacquered, given some other protec- 
tive finish, or are tin- clad. 

Tin is readily extruded and before 


the wax was used m pure form foi 
the manufacture of collapsible tubes 
despite its rather high cost. Tm has 
a brighter color than lead, is quite 
resistant to tarnishing, and is highly 
resistant to corrosion. All these are 
desirable qualities in collapsible 
tubes Pure tin, however, though 
much stiffer than lead is not stiff 
enough for some extruded tubes and 
has often been alloyed with 0.5 to 
1.0 percent copper or with small 
amounts of zinc or bismuth to in- 
crease stiffness. 

Shortages of tm durmg and since 
the war have restricted its use in 
pure or tm-rich alloys to only a few 
extrusion applications, chiefly for 
small containers for drugs or 
medicmals that cannot be packed 
safely m other containers. Tm is 
permitted, however, for cladding of 
lead for making extrusion slugs for 
some purposes, provided that the 
total tm does not exceed 3 percent 
of the slug’s weight. About 95 per- 
cent of all collapsible tubes are now 
made either from lead- antimony 
alloy or from this alloy in tin- clad 
form The remaining 5 percent are 
nearly all extruded from pure alu- 
minum slugs. 

Although lead and tin extrusions 
serve well for collapsible tubes, they 
lack the strength, hardness, and 
stiffness required for most impact 


extrusions classed as “shells” — not 
to be confused with shells such as 
aie used for ammunition For this 
and other reasons, either aluminum 
or zinc, m pure or alloyed form, 
serve for making most impact- ex- 
truded shells and open end tubes — 
the latter being shells from which 
the closed end has been cut. 

Where low weight or some other 
special property of aluminum or of 
its alloys are not essential require- 
ments, either zinc or aluminum may 
be chosen Under current market 
conditions, costs per extruded piece 
are about on a par. Aluminum and 
its alloys have some advantage m 
initial appearance and sometimes m 
strength over the zinc extrusion, 
but are not so easily soldered or 
plated. Zinc is required, of course, 
for dry-cell cases and, although 
these are frequently drawn, some 
shapes for such cells are extruded 

Consideiable impact extruding of 
pure copper has been done. Among 
the products that have been made 
are short, open tubes for honey- 
comb, automobile radiator cores but 
less expensive types of cores have 
largely, if not fully, supplanted this 
type. Other impact extrusions of 
copper are still of minor importance. 

SIMPLE TOOLING — For rapidity 
and economy m production, crank- 
type or equivalent positive-mechani- 
cal — as opposed to hydraulic — press- 
es are used for impact extiudmg 
As the pressures required are high, 
the presses have heavy frames and 
flywheels. For some aluminum ex- 
trusions, pressures approaching 200,- 
000 pounds per square inch are said 
to have been attained. Less pressure 
is required for softer and more duc- 
tile metals. The required pressure is 
influenced by the shape of the punch 
and die, and by the thickness of the 
extruded wall. 

All production of impact extru- 
sions requires a die and a punch In 
general, the die block and punch 
holder are more or less standard 
items All that is required for mak- 
ing most ordinary extrusions, be- 
yond the standard elements, are a 
die ring and a punch tip, each being 
made to fit its respective holder If 
special bosses — either interior or ex- 
terior — are required on the base of 
the extrusion, the punch tip, or die, 
or both must have corresponding re- 
cesses. 

In the usual procedure, the slug 
to be extruded is blanked in a press 
to make a reasonably close fit in the 
die. In most cases, the slugs are cir- 
cular, and the parts to be made from 
them have circular sections. This 
greatly simplifies manufacture of 
punch and die parts and makes them 
quite moderate in cost. 
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Exceedingly keen competition 
exists between drawn sheet metal 
and impact extrusions for such non- 
ferrous metal products as dry-cell 
cases and radio condenser cans. On 
the other hand, for the collapsible 
tubes that constitute most of the 
present market, impact extiusions 
cannot be duplicated with compa- 
rable economy, if at all, by any 
other method of manufacture 

® ® ® 

STEEL-ALUMINUM RIVET 
Heat-Treatable to 
Handle High Shear Loads 

Developed m the aircraft industry 
to overcome previous limitations on 
the strength of riveted joints, heat- 
treatable, alloy- steel rivets are 
equipped with aluminum alloy col- 
lars. The alloy-steel, load- carrying 
part of the rivet may be heat treated 
to high strengths, while the alumi- 


The punch is always smaller than 
the hole in the die; the resulting 
space between the die and the 
punch provides the opening through 
which most of the metal in the slug 
is extruded to form the side walls 
of the product. As the punch is 
forced into the metal, the latter 
“squirts” — usually upward — around 
the punch, thus forming the wall in 
a small fraction of a second even 
though it may be several inches in 
length 

Ordinarily, the slug is made to 
fit the die fairly closely; the impact 
of the punch forces the metal to fill 
all die recesses completely, includ- 
ing any holes for bosses or exten- 
sions, before the extruded wall is 
formed. As the operating cycle pro- 
ceeds, there is a further flow of 
metal between the die and the punch 
to complete the part. As the punch 
approaches the end of its stroke, it 
may come fairly close to the bottom 
of the die recess but usually not 
closer than 0.030 inch. At that point 
friction between die and punch end 
becomes excessive and the punch is 
stopped. Proper shaping of the die 
and punch end help to reduce the 
friction and to lower the maximum 
pressure required 

RAPID PRODUCTION - Although 
the production speed on extrusions 
up to about IV 2 inches in diameter 
varies from about 35 to nearly 70 
pieces per minute, the average is 
close to 60 per minute or one per 
second. Of this second of time, only 
about 20 percent is for forming the 
extrusion itself, even when an ex- 
trusion to seven inches long is made 
This is considered about the maxi- 
mum rate of flow economically 


feasible m impact-extrusion work. 

The length of impact extrusions 
is limited only by the length of the 
punch that can be used and 
the available pressures, extrusions 
longer than 18 inches have been 
made and length tolerances can be 
held to within 0.015 inch. Some alu- 
minum extrusions having an outside 
diameter of five inches have been 
made, although zinc extrusions are 
usually smaller than IV 2 inches 
outside diameter. 

The advantages of impact extru- 
sions that appeal to many designers 
include rapidity of production, 
availability in forms that are made, 
ready for use, in a single fast opera- 
tion, except for trimming; low scrap 
losses, highly smooth surfaces; one- 
piece seamless fabrication; unusual- 
ly low tooling cost; accuracy of di- 
mensions; and close reproducibility 
from piece to piece. 

The limitations are restriction to 
tubular shapes, with or without a 
bottom; limited range of materials 
suitable for the process; specialized 
techniques; and the necessity for 
using as raw material slugs which 
have been previously cut from rela- 
tively expensive , sheet, strip, and 
bar stock. 

Aside from collapsible tubes, im- 
pact extrusions seem to be establish- 
ing a special area of use for parts 
whose length is IV 2 to 2 times their 
diameter, and particularly when the 
bottom must be thicker than the 
walls. When the design calls for 
ribs or bosses in the bottom or sides, 
or for other special features that 
cannot be drawn from sheet stock, 
impact extrusion often is indicated 
as the best production method 


num collar permits deformation for 
heading without altering the body 
strength of the rivet. 

This type of rivet is designed pri- 
marily for resistance to shear, shear 
strengths of 75,000 pounds per 
square inch being available after 
heat treating. The rivet was devel- 
oped by engineers of North Ameri- 
can Aviation Inc. and is now being 
produced by four licensed manufac- 
turers — Pheoll Manufacturing Com- 
pany, National Screw and Manufac- 
turing Company, American Screw 
Company, and Fibre and Metal Pro- 
ducts Company. 

Its success m meeting the need for 
a fastening of high strength and low 
weight for critical locations in air- 
frames led to its adoption by most 
airplane producers for engine 
mounts, wing spars, stabilizers, fire- 
walls, and so on. It is now going into 
commercial planes, automobile truck 
trailers, and other civilian items. 

PLATED PISTON RINGS 

Show Longer Wear, 

Better Oil Retention 

Application of the van der Horst 
porous-chromium plating process 
to cast-iron piston rings for air- 
craft, truck, bus, and automotive 
engines is said to have increased 
piston-ring life about five times 
and reduced cylinder wear 30 to 50 
percent. Only the top ring of each 
piston is plated, and the plating 
thickness is 0.004 to 0.006 inch on 
the cylinder-contacting surface. The 
chromium-plated rings are much 
harder and more wear resistant than 
unplated rings and the porosity of 
the plate provides an oilnretaining 
' surface. 
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Plastics 

Stick Together 

Joining Two or More Pieces of Plastics Together ss Something Beyond 
a Gluing Job and It Just Misses Being Welding. Consequently, Many 
of the Methods Used are Not Universally Known. With Proper Tech- 
niques for the Plastics Involved, Strong, Clear Joints are the Rule 


By CHARLES A. BRESKIN 

Editor, Modern Plastics 


E xamination of almost any ar- 
ticle made of thermoplastic ma- 
terials — acrylics, cellulose acetate, 
cellulose acetate butyrate, polysty- 
rene, and cellulose propionate — dis- 
closes that it has either been formed 
or sawed. And, in a high proportion 
of parts, the pieces thus fabricated 
have been cemented together to 
make the finished piece. 

Even more than the forming, 
bending, sawing, and other cutting 
operations, the cementing job spells 
the success or failure of an article. 
While a slightly uneven edge on a 
product may marr its appearance, 
the article can be used as long as 
the cemented joints are sound. 

The cementing of thermoplastics 
depends on the intermingling of the 


two surfaces of the joint so that 
there is cohesion similar to that in 
the material itself With care and 
practice it is possible to obtain with 
two pieces of acrylic, for example, 
a cemented joint that closely ap- 
proximates in transparency a solid 
block of this plastics. 

This intermingling of the surfaces 
is entirely different from wood glu- 
ing which depends on the adhesion 
of the glue to each of the two sur- 
faces being bonded. To effect co- 
hesion between pieces of thermo- 
plastic material an organic liquid 
solvent is used which actually at- 
tacks the plastics, forming a well- 
defined, soft, surface layer called a 
“cushion.” Actually the term “weld- 
ing” is more descriptive of the proc- 


Welding of thin-gage acetate sheet is 
accomplished by applying solvent with 
pen applicator (below), then quickly 
placing other sheet on wet area When 
set, joint is clear and strong (left) 


Courtesy Celanese Plastics Corporation 



• LOOKING AHEAD • 
Better looking, longer lasting plas- 
tics products when joining is better 
understood. . . Designs conceived 
with a closer attention to assembly 
problems. . . Lower production costs 
with faster assembly rates. . . Fewer 
consumer complaints about plastics 
articles “coming apart/' 


ess than the term “cementing,” and 
the term “solvent” more descriptive 
than “cement,” though the latter is 
the word most commonly used to 
describe the material making the 
weld. 

To achieve the best bond, the 
acrylics must be handled differently 
from the other thermoplastic ma- 
terials. And polystyrene, while 
handled in the same way as the 
cellulosics, should employ a differ- 
ent solvent. 

SOLVENTS — While both the tech- 
nique and the solvent are important 
in cementing thermoplastics, the 
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Four steps in 
cementing thermo- 
plastics — left 
to right mating 
surfaces are formed, 
cemented, polished 
and finally 

grooved, if practical, 
to conceal joint 


Courtesy Plasteck 
Manufacturing Company 



selection of the solvent comes fiist 
Highly recommended foi use with 
acrylics is a mixture of equal paits 
of monomeric methyl methacrylate 
— inhibited with 0 006 percent hy- 
droqumone — and methylene di- 
chloride. Immediately before using 
this solvent, a small capsule of ben- 
zoyl peroxide is added as a catalyst 
m the proportion of one capsule to 
one pint of solvent mixture Since 
the catalyst acts to thicken the sol- 
vent unless the mixture is refriger- 
ated, the best piocedure is to make 
up only enough solvent for about a 
half day’s woik The mixture also 
tends to lose a portion of the methy- 
lene dichloride through evaporation 

Certain types of work may re- 
quire the use of a more active sol- 
vent than the 50-50 mixture ]ust 
described. There are small parts 
that will not be expected to with- 
stand heavy stresses and there are 
circumstances when for economic 
reasons production must be speeded. 
In such cases, the liquid methylene 
dichloride may be used without any 
other components But there is the 
danger that the joint may show 
blushing or whitening at the point 
of weld. 

Further down the list of recom- 
mended solvents for the bonding 
of acrylics is glacial acetic acid 
which must be handled with great 
care since it is very coirosive and 
irritating to skm and eyes. At the 
bottom of the list of solvents is 
acetone. 

BONDING TECHNIQUES— With the 
solvent decided upon, the next step 
is to determine the most effective 
method of using the mix. Most of 
the work on larger acrylic pieces is 
accomplished through the use of the 
soak method which consists of dip- 
ping one of the two pieces to be 
welded in the solvent and holding 
it there until a softened cushion is 
formed on the surface to be welded. 
When the piece is removed from 
the solution the surface of the cush- 
ion is wet with solvent As this sur- 
face is pressed against the dry sur- 


face of the other part being welded, 
the excess solvent forms a second 
cushion on this matching edge, shal- 
low but enough to permit the inter- 
mingling of the two surfaces 

Sometimes clear acrylic shavings 
are dissolved in the solvent to give 
it a consistency which allows it to 
be applied like glue. This thickened 
solvent may be applied with a brush 
or other mechanical means, but it 
works on the same principle as the 
mix used for the soak method, the 
viscous material actmg only as a 
carrier for the solvent. 

The time that a piece of acrylic is 
left to soak m the solvent varies, 
but a good average is 15 minutes 
The critical period is that between 
the time the piece is taken from the 
soak tank and the moment it is 
joined to the second piece. Since it 
is the liquid solvent on the surface 
of the cushion and not the cushion 
itself that effects the bonding, the 
joint must be made before the liquid 
has a chance to evaporate Other- 
wise a poor bond results and, if the 
joint does not break open, it still 
has poor strength qualities. 

Another important time element 
m the bonding of acrylics is the in- 
terval between the time the two 
pieces are placed m contact and the 
time actual bonding pressure is ap- 
plied. This is the period when the 
liquid surface of the cushion is be- 
ing absorbed by the opposing dry 
surface. Naturally this is not done 
instantaneously, a satisfactory in- 


terval ranges from 15 to 30 seconds. 

The acrylic pieces must never be 
immersed m the soak bath unless 
all surfaces that come m contact 
with the solvent but are not being 
bonded have been covered with a 
pressure-sensitive adhesive. This 
taping confines the action of the 
solvent to the area of the joint It 
is important for the covering to be 
well applied and that there is enough 
overlapping of the tape to prevent 
the cement from seeping under the 
edges. If this is not done the sur- 
face of the acrylic not being bonded 
will be marred. 

JIGS AND EDGES— Besides the sol- 
vent used and the time elements 
there are a number of other factois 
effecting satisfactory bonding of 
acrylic materials. For one thing, the 
two parts must be joined with great 
accuracy. In butt joints, for example, 
both edges must be made true and 
square before the welding operation 
begins. Where possible, an effort 
should be made to design the article 
so the joining edges are flat If a 
curvature is unavoidable, both 
curves should have the same radius 
if the pieces are to be butt joined 
If an overlap joint is called for, the 
radii of the two curved parts should 
be different enough so the two areas 
mate perfectly 

Sometimes the construction of the 
article is such, whether the edges 
to be joined are flat or curved, that 
jigs must be used to hold the parts 
firmly together until the weld is 
hardened. The jigs should be so de- 
signed that they apply enough pres- 
sure to squeeze all air bubbles from 
the joint, thus assuring a thorough 
intermingling, and apply the pres- 
sure uniformly. They mufst also be 
built to compensate for the shrink- 
age which always takes place dur- 
ing the hardening of the solvent, 
for only in this way will the pres- 
sure on the bonded joints be held 
uniform. If the two pieces of acrylic 
are held rigidly in the jig so that 
they cannot move together while the 
joint is drying, the bead of excess 
cushion will tend to draw back into 




i 
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Welding halves of 
plastics barrel- 
bank. Felt pad is 
partially immersed in 
acetone; operator 
transfers small 
amount of 

acetone from pad to 
edges to be 
joined together 


Courtesy 

Elmer E Mills Corporation 
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the joint, leaving dimples along the 
outside surfaces. In some cases, 
bubbles may even be visible. The 
parts bemg joined should be al- 
lowed to stand in the jig for at least 
four hours, and an additional period 
of four to five hours should elapse 
before the joint is subjected to han- 
dling. 

To make a stronger joint, the 
temperatures can be raised slightly 
while the acrylic pieces are held to- 
gether. This will cause the cushion 
to enlarge slightly. Upon cooling, 
the size of the cushion will remain 
constant and will be harder smce 
some of the solvent will have evapo- 
rated from the joint. This operation 
must, however, be undertaken with 
caution for if the cushion becomes 
too large or deep serious weakening 
of the plastics section results. 

CELLULOSICS—When the bonding 
of such thermoplastics as cellulose 
acetate, cellulose acetate butyrate, 
cellulose propionate, and polystyrene 
is undertaken, all the technique 
learned regarding the acrylics must 
be discarded. The soaking process 
should never be used with cellu- 
losics because of the quicker action 
of the solvents on these plastics 
Even thorough taping will not pro- 
tect the surfaces, the action of the 
solvent through the exposed edges 
quickly ruining the appearance over 
a wide area. 

Acetone is one of the most com- 
monly used solvents for the cellulose 
esters. If it is used alone, however, 
the cemented pieces often take on a 
white, frosted appearance due to 
the high evaporation rate of the 
acetone. So rapidly does it evaporate 
that it may not even have time to 
soften the surfaces and effect ad- 
hesion. These difficulties can be 
overcome by the addition of one or 
more solvents of higher boiling point 
— methyl Cellosolve acetate, for ex- 
ample. This addition, however, in- 
creases the drying time of the weld. 

Rather than using either acetone 
or methyl Cellosolve acetate, it is 
sometimes found advantageous, par- 
ticularly on jobs where the surfaces 
are not smooth, to use a more vis- 
cous solvent. For cellulose acetate, 
such a solvent or dope can be made 
up with 10 parts cellulose acetate, 
60 parts acetone, and 30 parts of 
ethyl lactate — all parts by weight. 
The formula for cellulose acetate 
butyrate is 10 parts of butyrate, 60 
parts of acetone, and 30 parts of 
methyl Cellosolve acetate. 

When cellulose acetate is being 
bonded with cellulose acetate buty- 
rate a suitable cement may contain 
75 parts cellulose nitrate of medium 
viscosity, 25 parts of camphor — ni- 
trate film scrap can be used in 


place of the first two ingredients — 
400 parts acetone, and 200 parts 
ethyl lactate For cellulose pro- 
pionate a satisfactory body cement 
can be made with 10 parts of cellu- 
lose propionate, 60 parts acetone, 
and 30 parts methyl Cellosolve ace- 
tate. 

Polystyrene is yet a different mat- 
ter, benzol bemg the most desirable 
solvent for the welding of this plas- 
tics. During the war, however, when 
benzol was difficult to obtain, 
xylenol was used instead. Since with 
both of these solvents a more vis- 
cous solution is the best, granules 
or shavings of polystyrene may be 
added until the proper mix is ob- 
tained. A good rule of thumb is a 50- 
50 mixture by weight. It should be 
borne m mind that both benzol and 
xylenol are very toxic, hence the 
area where they are used should 
be well ventilated. 

METHODS IMPORT AN T— There are 
a number of methods of applymg 
the solvent to the cellulosics and 
polystyrene. One way is with a 
brush, care being taken that the 
solvent is painted only on the bond 
surface. An even more widely used 
procedure is that of dipping. 

In the dip method the solvent is 
placed m a suitably shaped con- 
st $ 

PLASTICS RE-DESIGN 

Proves Need for "Engineering" 

On "Non-Plastics" Parts 

In addition to the new * plastics 
products now appearing on the mar- 
ket, a number of old articles aie 
coming back with new and improved 
component part. An example is a 
35 -millimeter Kodachrome slide box 
molded of Bakelite material. 

The original slide box was de- 
signed to be assembled by means of 
a standard hinge having a spring 
clip in its center. The hinges were 
first put into molded slots in the 
side of the bottom half of the box. 
This, however, made a poor as- 
sembly. The fault lay principally m 
the weight of the cover which was 
too great for the type of hinge be- 
mg used. Consequently, when the 
cover opened up, the snap of the 
sprmg plus the weight of the cover 
frequently pulled the hinge out of 
the bottom half, of the box. 

Manhattan Screw Company, in re- 
designing the slide box, decided that 
piano-type hinges with no spring 
would be the best choice for this 
particular apnlication. This hinge is 
attached to the two halves of the 
box with drive screws and thus far 
has proved successful. 

There are many other examples 


tamer. A felt pad is placed m this 
pan so that its top surface is just 
level with the surface of the sol- 
vent Then a fine wire screen is 
placed over the top of the pad The 
felt pad acts as a wick, allowing 
light contact of solvent with the 
part to be welded and the screen 
acts to prevent contamination 

With the equipment ready, the 
surface of the parts to be bonded 
are brought in contact with the 
screen and are left m this position 
until the material has softened sub- 
stantially Then the pieces are 
clamped together and held until 
the bond is set This may be done by 
hand if the parts are small since the 
joint takes but a few seconds to set 
Ordinarily after the joint has set 
there is a protuberance of material 
at the weld line. This must be re- 
moved by mechanical means but not 
until the pieces have been allowed 
to set for from 24 to 48 hours to 
permit the solvent to evaporate. 

Properly done, a cemented joint 
should cause no trouble and be al- 
most invisible to the eye. What fail- 
ures there have been have occurred 
due to lack of knowledge of the 
“know-how” of cementing — an un- , 
familiarity of both the solvents that 
should be used and the methods of 
using them. 

m 



Hinge, not plastics, needed re-design 


of this type of redesign work, par- 
ticularly m products that combine 
plastics with other materials. Sur- 
prisingly enough, it is often the 
“other material” that is altered. 

DUST PAN 

Low-Pressure Laminated, 

Does Not Warp at Edge 

Of interest to manufacturers of 
household appliances, retailers, and 
housewives is an experimental dust 
pan produced from Fiberglas im- 
pregnated with Bakelite polyester 
resins. Turned out by the low-pres- 
sure laminating technique, this dust 
pan thus far shows no tendency to 
warp or become distorted along the 
leading edge. 


116 


SCIENTIFIC AMERICAN 


SEPTEMBER 1946 



PETROLEUM 


Conducted by E F. LINDSLEY 


Wax Against Water 


Capable of Satisfying the Demanding Packaging Requirements of War, 
Plus Previously Unposed Problems of Protecting such Things as Frozen 
Foods, are the Waxes and Waxed Papers. Water Doesn't Penetrate Wax 
and Modern Waxes are Tough — Hence Give Efficient Protection 

By JOHN C. DEAN 

Technical Dnision, Process Products 
Socony-Vacuum Oil Company, Inc 


N atural waxes of animal and 
vegetable origin Have been 
employed for centuries m the manu- 
facture and decorating of a variety 
of articles. Eventually, craftsmen 
found that these natural waxes 
could be employed for water-proof- 
ing as well as decoration. Natural 
waxes, however, were not replaced 
until 60 or 70 years ago when it was 
found that paraffin, one of the con- 
stituents of petroleum, was of a 
waxy nature. 

Paraffin- type waxes, mainly fully - 
refined waxes, are desirable as coat- 
ing materials due chiefly to their 
hard, dry texture. For many appli- 
cations, however, they are unsuit- 
able because of their brittleness and 
of limitations in melting point. The 


former adverse characteristics is 
most pronounced at low tempera- 
tures, or where rough handling is 
encountered. 

Microcrystalline waxes owe their 
usefulness to their flexibility and 
their highest melting point The 
drawback to their use alone is tacki- 
ness at ordinary temperatures. 

It is evident, however, that the 
advantages of one type may be used 
to conteract the disadvantages of the 
other, hence the usefulness of a 
blend. Usually blends are prepared 
containing up to 50 or 60 percent 
of microcrystalline wax, but the 
exact formula depends on the 
properties desired to meet service 
, conditions. Increased quantities of 
microcrystalline wax raise melting 
point and improve flexibility, but 


• LOOKING AHEAD • 
More ready-to-eat foods in light, 
easy-to-open, waxed paper packages. 
. . . Fewer instances of water damage 
when the microcrystalline waxes are 
used. . . Extensive shipment of tools 
and precision parts in moisture- 
vapor-grease-proof wrappings. . . 
Further progress in substituting wax 
for lacquer container-wall coatings. 


above 25 percent also increase tacki- 
ness and the tendency to block or 
stick together. 

WATER-TIGHT PAPERS-Approxi- 
mately 80 percent of the production 
of petroleum waxes is used for the 
treatment of paper. The value of 
this treatment is that it provides 
paper with waxy coatings or impreg- 
nations which resist the passage of 
water or water vapor. Paper con- 
sists of countless cellulose fibers 
felted together and bonded with an 
adhesive such as resin and alum. 
As a result, there is a continuous 
contact of cellulose to cellulose 
throughout the paper sheet with 
minute openings between the in- 
dividual fibers. When water passes 
through a sheet of paper, it does so 
largely through these openings 
rather than along or through the 
fibers themselves. Therefore, a paper 
can be made water-tight by filling 
these openings with a material which 
is impervious to water. 

Water vapor, on the other hand, 
can be transmitted by cellulose 
fibers as well as through the open- 
ings between them. In order to ren- 
der a sheet of paper resistant to the 
passage of water vapor, it is neces- 
sary to provide a continuous film of 
a vapor-impervious material which 
completely covers the cellulose 
fibers of the sheet as well as those 
which protrude above its surface. 
If the surface fibers or “fuzz” are not 
coated they can serve as wicks to 
absorb moisture from a humid at- 
mosphere on one side of the paper 
and carry it along a chain of cellu- 
lose fibers to the other side where 



Wax treatment of 
paper Is often 
done after the paper 
is manufactured. 
Here, however, a wax- 
emulsion sizing is 
added to pulp 
in boater to impart 
water resistance to, 
and lay surface 
fuzz of, finished paper 
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Microcrystallme waxes stay flexible 
at low temperatures, do not chip or 
flake in packaging of frozen foods 


it can be given off to a less humid 
atmosphere. 

These fundamentals are respon- 
sible for the fact that three basic 
types of wax-treated paper are made 
today. These papers may be classed 
as wet-waxed paper, dry-waxed 
paper, and laminated paper. 

HEAVY WAX FILMS-Wet-waxed 
papers are those which have con- 
tinuous wax films on their sur- 
faces. They are manufactured by 
applying a heavy film of wax, and 
immediately setting this film on the 
surface. Absorption into the paper 
is prevented either by passing the 
waxed sheet through a bath of cold 
water, or by chilling it with a cold 
roll. These papers may contain as 
much wax as base paper stock. 

The most important characteristic 
of a wet- waxed paper is that it pos- 
sesses a truly continuous coating of 
wax. This film covers the surface 
paper fibers completely and pre- 
vents them from absorbing moisture 
from the surrounding atmosphere. 
Such papers are used where mois- 
ture-vapor proofness is required. 

A great variety of wet-waxed 
papers is produced by industry. 
This is because these papers are 
extremely moisture-vapor proof and 
therefore have greater utility in all 
types of packaging The commonest 
wet- waxed paper, and the one pro- 
duced in greatest volume, is bread- 
wrapping paper. Similar sheets are 
those used for candy wraps, and 
in the interior and on the exterior 
of cracker and cereal boxes. Prac- 
tically all of these papers have been 
produced by the cold-water method 
of chilling and are therefore very 
lustrous in appearance. 

Fully-refined wax is the most 
commonly used coating for wet- 


waxed papers, but m many appli- 
cations it falls down because of its 
mheient brittleness This is pai- 
ticularly pronounced at low tem- 
peiatures where it becomes fragile, 
and where the wax film can be 
broken quite easily. Any break m 
the wax film exposes paper fibers 
which are free to absorb water 
vapor. Microcrystalline waxes are 
especially useful m overcoming this 
deficiency of the paraffins, since 
when they are blended with paraffin 
wax they impart a portion of their 
flexibility to the mixture. The in- 
crease m ductility is roughly pro- 
portional to the quantity of macro- 
crystalline wax used 
There are a number of applica- 
tions where such an improvement 
in flexibility of the wax coating is 
essential. The packaging of frozen 
foods is probably the one which will 
be of greatest importance Foodstuffs 
so packaged must be handled at 
temperatures as low as zero degrees, 
Fahrenheit, and must be continu- 
ously protected against loss of mois- 
ture If straight paraffin waxes are 
used for coating paper or packages 
for these frozen foods, the wax films 
on them will be subject to fracture 
and their protective action will be 
lost. Blends containing 25 percent of 
macrocrystalline waxes are far su- 
perior to straight paraffin waxes for 
this purpose 

DRY WAXING — When waxed papers 
are so treated that relatively little 
wax remains on their surfaces, they 
are termed “dry-waxed.” These 
sheets are prepared by processes 
which cause a controlled amount of 
wax to become impregnated into 
them, and which eliminate surface 
wax to a large degree. 

The fundamental characteristic of 
dry-waxed papers is that they do 
not possess continuous films of wax. 
Paper fibers which protrude above 
the surface are not completely coated 
and so are free to absorb moisture 
which can be carried through the 
sheet by the cellulose fibers. Such 
papers cannot be employed where 
moisture-vapor proofness is essen- 
tial Dry-waxed papers, however, 
are waterproof for practical pur- 
poses, since wax has filled the open- 
ings between the fibers through 
which water would pass 

As with wet-waxed papers, there 
is also a great variety in the types of 
dry-waxed papers which are pro- 
duced today. These papers are em- 
ployed where there is no require- 
ment for moisture-vapor proofness, 
and where the only need is for re- 
sistance to water. Typical examples 
are delicatessen papers, drinking 
cup stock, and water-proof bag 
papers. 


Dry-waxed papeis are most com- 
monly made with either fully le- 
fined waxes 01 crude scale waxes. 
Since the wax m the paper does not 
exist as a continuous wax film there 
is little advantage m the use of 
macrocrystalline waxes Further- 
more, the wax is so firmly supported 
by paper fibers that cracks or breaks 
m it are not apt to be formed during 
rough handling or exposure to low 
temperatures. In most instances, 
therefore, service conditions aie not 
severe enough to warrant the use 
of microcrystalline waxes. 

GREASE-PROOF PAPERS-The pas- 
sage of grease through paper is gen- 
erally through the openings between 
the paper fibers and is not along the 
fibers themselves. Obviously the 
most grease-resistant sheets are 
those which consist of a continuous 
film of cellulose such as cellophane 
or glassine paper, but other papers 
can approach these grease-resistant 
sheets if they are impregnated with 
an oil-resistant substance. 

When a sheet is thoroughly im- 
pregnated with a slightly oil- soluble 
material, grease, fat, or oil can pass 



Wax between layers of paper laminates 
acts as adhesive and moisture barrier 


through the paper only after it has 
dissolved enough of the material to 
develop openings between the fibers 
Obviously, therefore, products which 
are the least soluble in these non- 
aqueous substances will be most 
effective for grease-proofing pur- 
poses. Microcrystalline waxes are 
only limitedly soluble in oils, fats, 
and greases, hence they are useful 
as grease-proofing agents. The sol- 
ubilities of petroleum waxes in fats 
and oils are directly related to their 
melting points. For example, a wax 
melting at 133 degrees, Fahrenheit, 
is only half as soluble as one melting 
at 125 degrees Fahrenheit. When 
the melting point is increased to the 
microcrystalline-wax range the dif- 
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ference is even more pronounced. A 
wax melting at 165 degrees, Fahren- 
heit, has only one twentieth the 
solubility of one melting at 133 de- 
grees, Fahrenheit This dispropor- 
tionate effect of melting point per- 
mits a fairly grease-proof paper to 
be produced with conventional mi- 
crocrystallme waxes. 

PAPERS LAMINATED — Laminated 
papers consist of two or more layers 
of paper bonded together with an 
adhesive When wax is used as the 
binder it also serves as a moisture- 
vapor-proof barrier These papers 
are prepared by applying the wax 
to one of the sheets and combining 
the second with it by means of press 
or squeeze rolls under controlled 
conditions. 

Laminated papers are useful be- 
cause two entirely different sheets 
may be used simultaneously and 
advantage taken of the character- 
istics of each. For example, a mois- 
tui e-proof and grease-proof box- 
board can be produced by lami- 
nating glassine paper to chipboard 
with a microciystallme wax. The 
chipboard supplies the structural 
strength, the wax the moisture- 
vapor proofness, and the glassine the 
grease-proofness Because of their 
unique construction, laminated pa- 
pers have many of the advantages 
of both wet- and dry-waxed papers 
A continuous wax barrier is present, 
as in the case with wet-waxed 
paper, yet the wax film is piotected 
on each side so that its continuity 
cannot be destroyed by careless 
handling or scratching 

The wax employed m laminating 
plays a dual role It provides the 
moisture-proof barrier and also 
serves as the binder for the layers 
of paper Even paraffin waxes would 
provide a satisfactory barrier, but 
these waxes do not possess adequate 
adhesiveness; and as previously 
stated, they are not sufficiently flex- 
ible to maintain a continuous wax 
film Macrocrystalline waxes are 
particularly suitable for laminating 
because they are adhesive sub- 
stances and because they are plastic 
and flexible. 

Many combinations of paper and 
laminating agents are possible, but 
all may be grouped roughly into two 
basic classifications. The first group 
is composed almost entirely of trans- 
parent or translucent papers such as 
glassine. These grades are used 
largely for packaging foodstuffs, 
particularly where their transpar- 
ency is needed to permit an inspec- 
tion of the contents of the packages 

The second group is more diversi- 
fied and comprises papers made by 
laminating either glassine or parch- 
ment to such sheets as paperboard, 


or kraft and sulfite papers. These 
products are employed m many 
packages such as coffee bags, dough- 
nut and cracker boxes, paper cans, 
wiappers for paperboard cartons, 
and certain meat wraps. 

PACKAGING METHODS — Some 

packages, notably paper milk bottles 
and containers for some foodstuffs, 
are waxed prior to filling. This is 
accomplished by immersing a car- 
ton, the bottom of which is usually 
glued, into a wax bath, allowing it 
to fill, emptying the wax from it, 
and permitting it to drain. 

More commonly, wax is applied 
to paper packages after they have 
been filled and sealed. This method 
may be used for dry materials, and 
is preferable for several reasons 
Since the package is glued before 
waxing, it is stronger mechanically 
Waxmg is generally the last opera- 
tion, and handling of the waxed 
package is held to a minimum, thus 
reducing the possibility of marring 
the wax film. Finally, this type of 
package does not depend upon a 
separate sealing operation to insure 
a continuous wax film 

Two basic methods of applying the 
wax are in common use One is by 
passing the carton under a shower 
of molten wax, and the other is by 
dipping the carton in to a wax bath 
The shower method is generally 
more complicated, and has the dis- 
advantage of aerating the wax, 
which is conducive to oxidation. 

The dipping method, theiefoie, 
is most widely used, but the modi- 
fications of it are numerous. Two 
general means of dipping are em- 
ployed. In the first, or “complete- 
dip” method, the entire package is 
submerged, removed, and allowed 
to dram and cool. In the second, 
or “partial-dip” method, only a por- 
tion of the package is coated with 
each immersion After the first dip- 
ping and cooling the package is in- 
verted and the uncoated portion is 
dipped. This immersion is so con- 
trolled that a slight overlap of the 
two coats is obtained. 

FUTURE PACKAGING— The use of 
wax-treated paper and paperboard 
as packaging materials will prob- 
ably continue during the coming 
years. Many advantages accrue from 
their use, including lighter weights 
and lower costs. 

In addition, containers for ship- 
ping liquids are constructed of metal, 
wood, or glass, and frequently the 
container walls are subject to at- 
tack by their contents and require 
a protective coating Lacquers have 
been used for this purpose, but mi- 
crocrystalline waxes offer a less ex- 
pensive and often more effective 


means of accomplishing the same 
result. Thus, metal packages can be 
adapted for the shipping of mate- 
rials normally requiring less durable 
glass containers. Wooden containers 
can be water-proofed to prevent 
loss of moisture and to prevent de- 
terioration. Glass and ceramics may 
be protected from etching In some 
cases, such as m shipping hydro- 
fluoric acid, the entire container 
may be of wax because micro - 
crystalline waxes, composed of hy- 
drocarbons, are chemically inert 
Similarly, various metals may be 
wax coated to prevent attack by 
the elements. 

Thus it may be seen that many 
factors are at work which will offer 
even greater opportunity for the 
waxes as packaging and protective 
materials. New products requiring 
new packaging methods, greater 
knowledge of the abilities of the 
waxes, wider public acceptance of 
light, easily-shipped, paper contain- 
ers, and several years experience in 
packaging for the most adverse con- 
ditions all combine to indicate an 
ever-growing range of usefulness 
for wax. 


® ® ® 

DETERGENT OILS 

May Cause Damage 

In Outboard Boat Engines 

K/Iodern motor oils containing de- 
tergent agents and intended for four- 
stroke cycle automotive engines are 
reported by the Outboard Boating 
Club of America to be causing seri- 
ous damage to the two -stroke cycle 
engines commonly used as outboard 
power. Apparently the difficulty 
stems from the direct introduction 
of the fuel- oil mixture into the en- 
gine combustion chamber. Here, it 
is said that the detergent additives 
form a heavy ash deposit on the 
piston head and within a short time 
the deposit engenders pre -ignition 

Once these conditions of excess 
ash and pre-ignition are established, 
the restructive effects seem to ac- 
cumulate rapidly — ash working 
past the rings damages pistons and 
cylinder walls, lubrication is im- 
paired, varnish coatings form on the 
rods and crankshaft, and eventually 
the engine “freezes” up. 

These actions do not occur in au- 
tomotive engines where the oil is 
retained in the crankcase and the 
detergents are allowed to function 
as intended. 

The solution to the problem is, of 
course, the selection of an outboard - 
engine oil that is specifically made 
for that purpose. 
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Easy handling on 
water and rapid take- 
off (right) moke 
Seabee an ideal plane 
for sportsmen as 
exemplified by 
duck hunters (below) 
Craft holds four 
men, guns, folding 
boat, and other 
equipment — fuel load 
is adequate for 
560-miie trip 




AVIATION 


Pressed-Out 

Planes 


Sounding a New Note in The Aviation Industry — Where High Costs are 
Legend — Is the Republic Seabee Amphibian. Capable of Carrying a 
Family-Sized Load in Automobile Comfort, This Land-or-Water Air- 
plane Offers Much Utility and Good Performance at a Reasonable Cost 

By ALEXANDER KLEMIN 

Aeronautical Consultant, Research Associate, 

Daniel Guggenheim School of Aeronautics, New York University 


• LOOKING AHEAD • 
In aviation and elsewhere will come 
wider adaptation of the "Seabee" 
formula. , . Simplified design plus 
pre-production market studies. . . 
Competition from other planes even- 
tually but a substantial lead now. . . 
A heightened public standard meas- 
ured in plaoe-for-money terms. . . 
Perhaps a greater appreciation of 
inherent amphibian advantages. 


I N the Seabee amphibian, a bold 
and successful attempt has been 
made to build a personal or family 
aircraft having wide popular appeal 
and utility. In doing so, Republic 
Aviation Corporation engineers 
solved many problems in structural 
design, metallurgy, and corrosion 
protection, and Have developed 
mass-production methods on a lim- 
ited-production scale. This effort, 
therefore, has immense interest not 
only for aviation, hut for many other 
industries faced with analogous 
problems. 

Prior to designing the craft, a 
definite goal was established. "What 
was wanted was a family plane 
capable of carrying four persons 
comfortably at reasonable initial 
and operating cost. Enough speed 


was needed to realize the real value 
of flight without seeking to emulate 
a single-seater fighter. Equally im- 
portant was a plane that could make 
use of small landing fields, and pri- 
mary consideration was given to an 
amphibian because such an aircraft 
gives a greater range of utility than 
either a land plane or a seaplane. 

The building of a craft having 
amphibian characteristics, however, 
meant that both the difficulties of a 
land plane and the headaches of a 
flying boat had to be conquered in 
spite of the fact that they had been 
multiplied by combination. 

DESIGNED FOR UTILITY — The 
Seabee, as realized, satisfied all the 
basic requirements. The hull has 
good water lines and blends into 
a well-streamlined upper cabin en- 
closure. There is no break between 
the lines of the hull and the -lines 
of the superstructure. The well- 
rounded bow and the sides of the 
cabin provide excellent vision 


through seven large Lucite windows. 
The engine is mounted above the 
wing with a pusher propeller so that 
spray does not touch the propeller 
blades. Power-plant noises and gas 
and oil fumes are behind the pas- 
sengers and reduced to a minimum. 

Little spray develops on takeoff 
and the hull provides pitching sta- 
bility in the water. Also, to take 
care of lateral stability, streamlined 
auxiliary floats are mounted at the 
tips of the wings. 

From the comfort standpoint, the 
cabin is 110 inches long, 46 inches - 
wide, and 50 inches high — as roomy 
as most motor cars. Kapok cushions 
and water-proof washable uphol- 
stery are provided. Equipment in- 
cludes two-way radio; ground ad- 
justable propeller; electric starter; 
dual-wheel controls with a con- 
venient single instrument panel be- 
tween the two occupants of the front 
seats; fully-retractable landing gear 
and landing flaps, both hydrauli- 
cally operated; and a fairly complete 
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instrument board with a ball-bank* 
indicator. 

The airplane’s price — $3995 — is 
important. It is possible to get near- 
ly anything desired m the air, in- 
cluding flight speeds of 600 miles 
per hour, but only at a price. The 
problem is to give the public versa- 
tile and dependable dying at a rea- 
sonable figuie. Economical civil air- 
craft design is far more difficult m 
some ways than military design 
where, provided the specification 
can be met, expense is a minor con- 
sideration. 

Many buyers, though they may be 
satisfied with the initial price of an 
airplane, are somewhat concerned 
about the costs of operation. These 
costs will vary with the hours of 
use per year. Hence they must be 
estimated along certain general 
lines. Ordinarily, for example, to 
storage or hangar charges must be 
added 20 percent depreciation per 
year; for all-risk insurance the pre- 
mium will be between 5 and 8 per- 
cent, with an added charge for pub- 
lic liability. Direct flight costs in- 
clude 13.5 gallons of gas and a quart 
of oil per hour for the Seabee — far 
from negligible. 

In addition there is an expense of 
$1.50 per hour for inspection, main- 
tenance, and overhaul. On a basis of 
500 hours of flying per year, the total 
cost works out to about $9.00 per 
hour. This sounds formidable, but 
actually amounts to only 9 cents 
per mile because the aircraft flies 
at 100 miles per hour. Thus, per 
person, the operating costs figure 
a little over two cents per mile. 

METAL OR WOOD? — In planning 
the Seabee there was one big ques- 
tion to be answered by the designers 
— should the hull be of wood or 
metal? The same question is likely 
to be asked for other products such 
as canoes and boats; consequently 
the answer is of rather general in- 
terest 


A wooden hull, which really 
means a hull sheathed m plywood, 
is a far better product than it used 
to be because of improvements m 
adhesives. But plywood hulls still 
gather barnacles m sea water, and 
plywood hulls still absorb moisture. 
Moreover, wooden hulls are likely 
to splinter m a crash; are liable to 
disintegration after a few years ser- 
vice, and wood is not as uniform a 
material as engineers like to have 
Finally, wood does not lend itself to 
rapid-production methods, because 
wood construction nearly always 
means the assembly of many small 
parts. 

The capacity for aluminum manu- 
factuie has vastly increased since 
the war, its price is going down 
steadily, and strange as it may seem 
a knowledge of aluminum repair is 
more widespread than a knowledge 
of plywood repair. 

The question of hull corrosion, 
pai ticularly when used m sea wa- 
ter, appears to have been answered 
by new alloys which serve for ex- 
terior protection. These alloys offer 
to the elements either a pure alu- 
minum surface or one that has been 
oxidized, both of which are said to 
be better and stronger than the Al- 
clad previously used. 

If the aluminum alloy is anodized, 
then covered with zinc chromate 
and painted, it becomes imprevious 
to seawater. Also, the relatively ex- 
pensive anodizing treatment may be 
replaced by a lacquer process which 
is less costly. 

Aside from the actual materials 
used, other precautions were ob- 
served; these included elimination 
of areas that collect moist dirt and 
provision of drain holes 

COST REDUCTION — When the 
aerodynamic, hydrodynamic, corro- 
sion, and general- design problems 
had been solved, there still remained 
the great problem of cost reduction 
in the air frame. In describing 



Camel back, Kirksite die forms skin contours, pressed -in stiffening sections 



Simplified design is key to Seabee' s 
low cost and production plans Early, 
multi-spar tail surface (top) evolved 
to ribless, two-spar unit Outer skin 
was thickened, chord-wise stiffening 
channels (bottom) are die-pressed in 

planes, manufacturers are apt to 
stress the great amount of work that 
has to be done and the many thou- 
sands of rivets that have to be put 
into place. Rivets, however, cost 
money Thus the dilemma evolves — 
costs are high, therefore sales are 
limited; when sales are limited, costs 
go still higher. 

To meet this problem, as it in- 
volved the Seabee, it was decided to 
build 5000 planes m 1946, with a pro- 
duction of 40 machines a day in 
August. Next, to reduce costs, the 
Republic Aviation engineers broke 
with tradition and adopted new 
methods of design. From 1800 parts 
m the conventional air frame the 
new design was reduced to 450 parts. 
About 2500 man hours per plane 
were cut to 200 man hours. Tooling 
costs were shrunk from an estimated 
$1,750,000 to $400,000. 

Most of these reductions stemmed 
from a new concept of design in 
which the aluminum skin was thick- 
ened and many interior bulkheads 
and longerons were eliminated. In a 
conventional stabilizer structure, for 
example, a multitude of ribs, spars, 
and stringers are used. In the sim- 
plified structure, thickening and 
beading the outer skin allows 
simpler construction, requires fewer 
parts, and obtains a lighter or at 
least no heavier unit at much lower 
cost. 

PRODUCED ON PRESSES— The con- 
cept of a thickened skin, however, 
was not sufficient. An equally impor- 
tant step was to follow automobile 
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practice and stamp out huge skm 
sheets, larger sheets perhaps than 
ever before stamped out m the avia- 
tion industry 

At first, temporary fools were used 
to press the wing skins and hull 
sides of the Seabee For the wing, 
the die is a camel-back type made of 
Kiiksife, which together with a 
slotted steel matt gives sharp bead 
impressions After the die pressing 
on a 5000 -ton hydraulic press with a 
rubber pad, the skm is folded at the 
leading edge to remove the camel 
back Thus in two production op- 
erations, the wing skm is complete 
with contour, strength, and rigidity 
Similar methods are used for the 
hull 

In the permanent production set- 
up, male and female steel dies are 
used on a double-action mechanical 
press — the hydraulic cycle being too 
slow — to turn out over 300 skins per 
hour of aluminum alloy clad ex- 
ternally with puie aluminum Sim- 
ilar forming tools are used to manu- 
facture the ailerons, flaps, stabil- 
izers, and so on. 

From a sales viewpoint, the Sea- 
bee apparently has been almost uni- 
versally well received There was a 
total of $700,000 m sales in nine days 
during a recent aviation show. Doc- 
tors, lawyers, radio artists, business 
men, and resort and fixed-base op- 
erators were among the purchasers 

It seems possible, therefore, that 
this plane is an overture to a wider 
realization of the value of limited- 
mass-production thinking m avia- 
tion as well as other industries. 


® © 

CONSTELLATION COWLING 

Opens Like Automobile Hood; 

Reduces Ground Time 

T wo features must be present in 
any airplane designed to maintain 
high-speed schedules One, of 
course, is the ability to fly fast; the 
other is a design that allows ground 
servicing to be accomplished m a 
minimum of time. To achieve the 
latter, a new cowling arrangement 
on the Lockheed Constellation al- 
lows immediate access to all vital 
areas of the four 2500-horsepower 
engines. The cowling, which opens 
in a manner similar to an automobile 
hood, makes possible a substantial 
reduction in ground time. 

Standard type cowls usually re- 
quire about 15 minutes for removal, 
but it is reported that the new four- 
panel, hinged type may be opened 
in about two minutes. Quick-open- 
ing, flush- type latches secure the 



Maximum accessibility for service in 
minimum time marks new cowling design 


panels which are hinged to the mam 
structures of the engine nacelles 
When open, there are no support 
members to interfere with vision or 
tools. 

LONG-RANGE PLANE 

Has Cargo Handling 

Equipment Built-In 

The glqbemaster, aptly named 
Army version of the new Douglas 
DC -7, is a four engine transport 
with a specified maximum range of 
7800 miles A clean lined, low-wmg 
design with tricycle landing gear, 
a 173 foot wing-span, and a gross- 
weight of 155,000 pounds, the plane 
is powered with 3650-horsepowei 
Wasp “Major’ engines. Equipped 
with reversible propellers — either 
three-blade Hamilton Standards oi 
the four-blade Curtiss models — 
landing runs as well as tire and 
brake wear are appreciably reduced 
and the plane may even be backed 
into a hangar under its own power 
Six fuel tanks, integral with the 
wing, carry enough fuel at full- 
range loading to drive a passenger 
automobile 165,000 miles 

Some of the Globemaster’s fea- 
tures, representing the recent ad- 
vances in aeronautical design, are 
de-icmg through the application of 
heat, laminar -flow wings; full-span 


flaps, and internal wing walkways to 
permit flight servicing of the power- 
plants. Cargo handling problems 
have been given careful attention 
and a built-in freight elevator and 
traveling cranes will facilitate han- 
dling large or heavy shipments 

UTILITY GLIDER 

Is Delivered on 

"Freight in Tow " Basis 

Glider manufacturers, encouraged 
by the war-time success of towed 
gliders, are hoping to expand the 
peace-time market for this type of 
aircraft Thus, Schweizer Manufac- 
turing is planning nation-wide dis- 
tubution of its SGU-19 utility 
glider — a glider of rugged, depend- 
able construction suitable for train- 
ing, school use, and general pur- 
poses. 

The SGU-19, while offered m kit 
form with explicit assembly instruc- 
tions, is more frequently sold fac- 
tory assembled. A novel delivery 
method is being tried m which the 
glider is flown to the purchaser by 
towing it behind a small, 65-horse- 
power tow plane 

It is reported that the SGU-19 
has, on occasion, soaied to altitudes 
of more than 5000 feet and has — 
although only a utility glidei — re- 
mained aloft for five hours at a 
time The 320 -pound glider has a 
gross weight of 550 pounds and a 
wing span of over 36 feet 



Heavy cargo is easily loaded (above) 
by plane's self-contained hoist Full 
view of Globemaster (below) indicates 
large capacity of 155,000-pound craft 
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IN OTHER FIELDS 


Conducted by The Staff 


Paint For Production 


Industrial Buildings and Machinery, Painted in Carefully Chosen and 
Matched Colors, are Something More than Decorative. Tangible Boosts 
in Production, Safety Records, and Employee Morale are Usual Results; 
Bonuses are Cleaner Plants, Lower Upkeep Costs, Better Housekeeping 


By J A. MEACHAM 

The Sherwin-Willi-ims Company 


A strong trend toward m- 
foimed use of color m indus- 
trial plants and offices is now 
underway. Industry is firmly con- 
vinced that through properly se- 
lected colors, seeing conditions can 
be improved, and production output 
increased accordingly. There is an 
awareness also of the collateral ad- 
vantages of improved morale, in- 
creased safety, and better house- 
keeping m the plant 

Actually, the idea of using color 
m factories is by no means new. 
Magazine articles published nearly 
a decade ago piomoted the very 
ideas now being so universally ac- 
cepted For example, an article 
published m National Safety News 
m 1937 read in part: 

“Today colors of high reflectivity 
other than white are being used m 
modern maintenance woik because 
they not only diffuse light but pro- 
mote a stimulating atmosphere for 
the employees. Color pleases peo- 
ple, and its effect on woikers in a 
plant is no less than that which in- 
fluences shoppers in a store to buy 
merchandise that is attractively 



colored. There is a growing record 
of improved morale and employee 
good will in plants where color 
has been used. 

“Machines in light colors are kept 
cleaner It has become a growing 
practice to paint machines and 
equipment m soft pastel shades that 
ease the workers’ effort to see and 
reduce eye strain even though the 
eyes are focused on operations for 
long periods of time ” 

Although much progress has been 
made m the use of industrial color 
since the foregoing lines were writ- 
ten, they are just as pertinent today 
and actually represent the founda- 
tion on which the color story rests 

INCREASED PRODUCTION - The 

primary consideration m using 
color m industry is, of course, in- 
creased production. Properly se- 
lected colors give better seeing con- 
ditions by reducing glare from wall 
and ceiling surfaces Lighter colors 
on the machines themselves give 
better balance between the bright- 
ness of the work and its surround- 
ings. This is essential for sustained 
critical vision. 

Long study of the psychological 
factors involved has demonstrated 
that when the brightness of the task 
is five times that of the surround- 
ings the ability to see is reduced to 
77 percent of normal, and con- 
versely where the surroundings are 
five times brighter than the task 
vision is reduced to 44 percent. The 
optimum condition occurs when 
both the task and the surroundmgs 
are of approximately equal bright- 
ness, a balance which can be ob- 


Contrast of light values in hallway 
prior to painting (left) and after a 
coat of well-chosen paint (right) is 
a typical result of functional color 


• LOOKING AHEAD • 
Dark, dingy factories are going out 
. . . Employees will expect and de- 
mand pleasant, colorful, working at- 
mospheres . . . Plant streamlining 
forces careful planning; will increase 
storing and handling efficiency. . . 
Better lighting must accompany 
color-conscious painting. . . All 
factors will improve safety, save 
money above painting costs. 


tamed through the wise choice of 
color. At one southern plant that 
makes pipe fittings, a time study 
showed that woikers output began 
to fall off about 10 30 m the morn- 
ing and 3:30 m the afternoon After 
the plant had been refinished m 
color, production did not begin to 
slump until 11:00 am and 4.00 pm. 

MORALE — Of almost equal im- 
portance is the function of color as 
a morale builder The factory work- 
er spends most of his waking hours 
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at Ins shop. He is entitled to a rea- 
sonably pleasant and attractive at- 
mosphere at his place of work It 
has been amply demonstrated that 
employees respond to an occasional 
change m work or environment 
This may take the form of an in- 
crease m wage, a new operation to 
perform, or work m a new depart- 
ment. Repainting walls, ceiling, and 
machines is one way of supplying 
this boost m morale. 

Exemplifying this factor is a con- 
cern with a number of plants m 
various cities. In one of these cities 
there were two other companies 
engaged m the same type of pro- 
duction, all competing for a limited 
supply of labor. The two competi- 
tive concerns were in brand new 
plants whereas the first company 
occupied a building designed to meet 
the requirements of a previous 
period when employee welfare was 
not a prime consideration. All these 
firms paid the same hourly rates, 
yet the firm with the older building 
was unable to hold its labor supply 
The solution was the creation of an 
attractive atmosphere in this plant 
through the use of paint. 

NEAT AND SAFE — From the prac- 
tical angle, experience shows that 
workers keep a plant cleaner when 
attractive colors are used on ma- 
chines, walls, and ceilings. The 
worker is proud of the improved ap- 
pearance of his surroundings, and 
tries to keep them so. Actually, 
maintenance costs are lowered 
rather than increased. The factory 
manager of one manufacturing con- 
cern said, after his plant was painted 
recently: “For the first time in my 
life I saw a man walk 20 feet to 
throw a piece of waste cloth in a 
bin. Individual workers do .more 
of the cleaning in their spare mo- 
ments. I have watched a lathe op- 
erator wipe off his machine with a 
piece of waste cloth while watching 


the cut ” When machines are 
painted m a dull, unattractive gray 
amid bleak surroundings, there is no 
incentive to individual housekeep- 
ing of this type. 

Not the least of the advantages 
of color is its contribution to safety 
One plant reported a decrease of 40 
percent m personal injuries after a 
modern color job was done. Simply 
through the improvement m illumi- 
nation, color makes a safer plant 
Westmghouse engineers say that 
their philosophy is to make “every 
hazard visible.” When dangerous 
parts are identified with attention- 
compelling colors, when aisle ways 
are outlined with zone marking 
lines, when dark passageways and 
areas are brightened up with light 
reflecting colors, the safety index of 
the plant rises noticeably 

COLOR USAGE — Before taking up 
some of the more recent develop- 
ments in industrial color harmony a 
few fundamentals should be re- 
viewed upon which industrial color 
usage is based The colors of the 
spectrum of white light are familiar 
to all. From deep violet they shift 
imperceptibly, wavelength by wave- 
length, to deep red Essentially, 
however, industrial painting does not 
deal with the pure colors of the 
spectrum, but with softened or 
grayed tints vastly different in ap- 
pearance and effect. Only for accent 
and to demand attention is pure 
color resorted to, and then m small 
areas only This fact, of course, is 
not new. Not only in the paintings 
of old masters, but also m the archi- 
tecture of the past, this knowledge 
of the proper use of soft color tints 
is evidenced. 

Color is a sensation rather than 
a property of matter, and perception 
of the same color may be quite dif- 
ferent under different conditions. 
For example, a piece of blue paper 
against a black background appears 


to be quite another shade when 
seen against a green background. 
Gray cncles, all identical, appear 
vastly different m brightness when 
seen first against a dark background, 
and then against a light background 

In lik© manner color effects the 
perception of other properties, not- 
ably size. A white circle appears 
larger than a black one of the same 
diameter. A gray circle appears 
midway m size between the white 
and the black. Some colors cause 
objects to stand out These are 
called “advancing colors ” Other 
colors push objects into the back- 
ground. These are termed “reced- 
ing colors.” 

Some colois give the effect of 
waimth. Yellow, peach, and red 
aie examples. Other colors, such 
as blue and green are associated 
with the out-of-doors, and are 
known as cool colors. 

Then there are psychological 
factors For example, red is known 
as the most powerful color of the 
spectrum. It is associated with 
strength, action, and has a tremen- 
dous influence on human moods 
Yellow is gay and cheerful. Green 
is cool and refreshing, but neither 
exciting nor subduing. It is prob- 
ably the most liked of all colors. 

COLOR FOR INDUSTRY — The 

heart of the color idea for industry 
is the color selected for the mach- 
ine. The choice is fairly wide and 
m general is not confined to a single 
color. The machine’s color should 
have a fairly high light- reflection 
value to build up the brightness of 
the immediate surroundings to ap- 
proximately that of the task itself. 
Machinery should have a semi- 
gloss finish which, while practical 
in every sense, reduces highlights 
and glare to a minimum. 

In some operations the task is 
performed to best advantage when 
the tool or piece of work is silhouet- 
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Unpleasant working conditions — laboratory before painting 


Light and cheerful — same laboratory in harmonious colors 
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Neutral background for colored yarns, good lighting for inspection needs; this 
knitting mill uses white ceiling, ivory walls, silver-gray dado, red striping 


ted against a light background A 
silhouette color is also effective as 
a reflecting background to bring up 
the brightness of the immediate 
surroundings to correspond to that 
of the work. Reflecting areas which 
will throw a uniform light on ver- 
nier surfaces and working lines 
should also be painted with the sil- 
houette color. In some cases a two- 
tone effect is desirable, in which 
case a lighter shade of the machine 
enamel itself is used 

The accent color is a small area 
of pure color appropriately har- 
monious with the machine enamel. 
It serves a dual purpose — to in- 
dicate points of danger, operating 
levers, and buttons; and as a deco- 
rative feature by adding the in- 
terest value of a small area of 
bright color. 

ROOM COLORS — In large plants it 
is not always practicable to select a 
single color scheme which will meet 
all conditions throughout the plant. 
On the other hand an abrupt change 
in color from one department to an- 
other is equally objectionable. The 
use of related colors for adjoining 
rooms provides an excellent solu- 
tion for this problem. 

Experience proves that there are 
three essential steps to doing a first- 
class color job in an industrial plant. 
First, equipment must be arianged 
m an orderly manner and miscel- 
laneous items such as stock piles, 
lockers, and switchboards must be 
removed and put into separate build- 
ings wherever possible. Anything 
that tends to clutter up the plant 
and give the impression of disorder 
must be carefully rearranged. 

The second step is to provide pro- 


per illumination. It is impossible to 
make a good-looking plant with- 
out correct arrangement of the in- 
terior; neither can an efficient plant 
be made without proper lighting. 
Painting m the right colors is im- 
portant to good light, but no amount 
of painting can overcome the handi- 
cap imposed by glaring lamps di- 
rectly in the operator’s field of view, 
or m sufficient light at the workmg 
level. 

The third step is the selection of 
an appropriate color scheme. Here, 
careful consideration of all of the 
foregoing principles comes into play 
On an extensive job, technical ad- 
vice from specialists in the color 
field is generally helpful and leads 
to a better appearing plant in the 
end. 

Planned painting is not new on 
the mdustrial scene, but the next 
several years promise a much wider 
use of this production-boosting, mo- 
rale-building, and economical tech- 
nique. 

® ® $ 

ATOMIC POWER PLANT 

Now Designed for 

Experimental Uses 

T he first atomic pile specifically 
planned to produce power, has been 
designed at the Metallurgical Lab- 
oratory of the University of Chicago, 
and is now in the blue-print stage. 
Unlike the piles — atomic reactors — 
used in the production of the atomic 
bomb, the experimental power plant 
pile will ' be operated at a high 
temperature. 

According to Dr. Farrington Dan- 
iels, director of the laboratory, “the 


low temperature at which piles 
have been operated m the produc- 
tion of the fissionable material used 
in the bomb is not efficient when 
heat for power is the aim.” No in- 
soluble problems of control or safe- 
ty are involved m operating the 
pile at a high, rather than a low 
temperature, explains Dr. Daniels, 
but he pomts out that the power 
plant should be viewed as experi- 
mental — a pilot plant from which 
knowledge will be derived for sub- 
sequent development and explora- 
tory work. On this basis new de- 
velopments may bring the cost of 
atomic power down to a point where 
it can supplement coal and water 
power, but since the cost of fuel, m 
this country, is only about one fifth 
of the total cost of generating elec- 
tricity, no great reduction m cost 
could be expected even if atomic 
power should become cheaper than 
coal. 

Dr. Daniels predicts: “It is for 
outlying regions where transporta- 
tion is difficult and for locations 
where neither coal nor water power 
is easily available that atomic power 
plants will probably find their first 
use.” 

ARTIFICIAL LIMBS 

Offer Challenge to 

Ingenious Inventors 

A plea to American inventors and 
mechanical engmeers to develop bet- 
ter artificial limbs was issued re- 
cently by Dr. Paul E. Klopsteg, 
Chairman of the Committee on Pros- 
thetic Devices, through the facilities 
of the National Inventors Council, 
Department of Commerce. Stressing 
the urgent needs of 17,000 war am- 
putees and an estimated annual 
mmimum of 25,000 civilian amputees, 
Dr. Klopsteg urged inventors and 
engineers to submit ideas and sug- 
gestions for better prosthetic de- 
vices for analysis and screening. 

Acknowledging the ingenuity of 
American manufacturers m making 
artificial limbs, Dr. Klopsteg pointed 
out a number of pressing problems as 
still requiring solution. Needed to 
solve some of these problems are im- 
proved ankle, knee, hand, wrist, and 
elbow joint mechanisms; materials 
lighter than those now being used in 
artificial limbs, but with sufficient 
strength; new fabrication methods; 
and further fundamental study of the 
mechanics of human motion. Also 
improved fitting procedures are 
needed, as are techniques for de- 
scribing and teaching these pro- 
cedures. 

The Committee on Prosthetic De- 
vices was set up in April. 1945, under 
the sponsorship of the National Re- 
search Council of the Office of 
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Scientific and Research Develop- 
ment. It is now supported jomth 
by the Army and the Veteians Ad- 
mimstiation Consisting of three 01 - 
thopedic surgeons and three engi- 
neers, the Committee initiates, su- 
pervises, and lends financial suppoit 
to research institutes and labora- 
tories willing to undertake special 
research problems for improving 
prosthetic devices. 

Members of the Committee have 
prepared a report especially for en- 
gineers and inventors, summarizing 
its work over the past year and 
analyzing problems as yet unsolved 
A mimeographed copy of the re- 
port will be mailed free of charge 
upon request to the National In- 
ventors Council 

MICROBE TRAP 

Samples Purity of Room 

Air With Static Electricity 

Developed as an aid to effective 
war against disease-spreading air- 
borne micro-organisms, a portable 
electrical air sampler is described 
as capable of revealing a reasonably 
accurate “count” of invisible mi- 
crobes in the air at various times 
The new device, about the size of a 
shoe box and weighing but 12 
pounds, is called the Duplex Electro- 
static Air -sampler. 

The unit has two important uses. 
One is m computmg the amounts 
of germicidal- lamp energy needed 
to keep airborne bacteria reduced 
to a minimum for human safety; 
the other is m checkmg the effec- 
tiveness of germicidal-lamp installa- 
tions. Equipped with an electri- 
cally driven blower, the General 
Electric air sampler “inhales” air 
at the rate of half a cubic foot per 
minute Static electricity is used to 
attract the germ-laden particles out 
of the air stream. 


The attracted an particles are m- 
teicepted by Petri dishes coated 
with a nutrient ]elly. The bacteria 
captured on the Petri dishes are 
then incubated for about 40 hours 
at a temperature most favorable to 
their growth. Quantitative and 
qualitative bacterial counts are 
made from the germ colonies which 
appear, by the end of the incuba- 
tion period, on the nutrient jelly 

Put to use m a cafeteria, the 
sampler revealed that the average 
number of organisms per cubic foot 
of air during the lunch peiiod was 
27 The maximum number varied 
from 44 to 88 per cubic foot of an 
After the cafeteria had been emptied 
of its people, the bacteria count 
dropped down to 15. 

As regards the effectiveness of 
geimicidal lamps, tests made m a 
germ infected poultry-house showed 
that a system of germicidal lamps 
reduced the number of airborne 
bacteria more than 75 percent after 
as little as an hour’s treatment of 
the air. These tests, according to the 
designers of the sampler, are now 



TIME OP DAY 


Chart (above) shows concentrations of 
airborne organisms present in eating 
area before, during, and after period 
of high occupancy Section through an 
air sampler (below) shows Petri dishes 
and electrostatic attracting charges 


being extended to include germici- 
dal-lamp installations m the human 
field. 

THERMISTORS 

Defect Temperature Variations 

of One-Millionth of a Degree 

Eyes that see the waimth of a 
man’s body m the dark a quarter 
of a mile away, that locate ships at 
night, and the chimneys of factories 
by their heat radiation were re- 
cently demonstrated as potentially 
valuable to industry These devices, 
a product of Bell Telephone Labora- 
tones, are built around tiny elements 
called thermistors, substances which 
have such unusual electrical sensi- 
tivity to heat that they can de- 
tect temperature variations as small 
as one -millionth of a degree, Centi- 
grade. 

Developed originally for use m 
telephone networks and mass-pro- 
duced by Western Electric Company, 
thermistors are reported to hold 
promise of increasmg the precision 
of temperature measurements ten- 
fold. 

Thermistors stem from a group of 
matenals known as semi-conductors 
which are interesting because their 
electrical reaction to temperature is 
the reverse of that m normal con- 
ductors. When semi-conductors are 
cold, their resistance is high; as their 
temperature increases, their resis- 
tance drops rapidly, an unusual be- 
havior. 

As an example of the utility of 
these materials it is pointed out that 
standard precision thermometers, 
which use the resistance of a plati- 
num wire as a temperature scale, 
are accurate only to a hundredth of 
a degree. With apparatus no more 
elaborate, however, thermistors can 
gage variations of five ten-thou- 
sandths of a degree. 

A proposed large-scale adaptation 


CLEAR PLASTIC 



of thermistors for war purposes was 
based to some extent on the idea 
underlying instruments known as 
“bolometers” — very sensitive heat- 
detecting devices which astronomers 
have used for some years to measure 
the heat radiated by distant stars 
With the new heat -sensitivity pro- 
vided by thermistors, it seemed pos- 
sible that bolometers could be de- 
vised to detect the lesser heat 
radiated by such non-incandescent 
objects as men, vehicles, ships, and 
factory chimneys and provide ob- 
servable indications of the heat. 

Several equipments of this type 
were successfully tested before the 
war ended. The basic principle was 
that heat rays behave in much the 
same way as light rays; hence they 
might be collected in a parabolic re- 
flector which could be pointed at 
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Scale mode! of gas-turbine power plant — actual unit will have high efficiency 


specific objects in the same manner 
as the reflector of an astronomical 
telescope. This reflector focussed the 
“black light” radiation of the object 
on the tiny thermistor element, 
which was connected with an am- 
plifier to signal any change in the 
heat it received 

Evidencing the sensitivity of ther- 
mistors is the fact that where copper 
will double its resistance with a 
temperature rise of 300 degrees, 
these semi-conductors can halve 
their resistance with an increase of 
only 20 degrees. Used as automatic 
gam controls for long-distance am- 
plifiers, there is at least one ther- 
mistor in most amplifiers in the na- 
tion’s carrier cable network. The 
scope of this task is indicated by the 
fact that the power transmitted by a 
length of overhead cable between 
two amplifiers may vary in a magni- 
tude as high as ten to one with the 
seasonal variation in cable tempera- 
ture. Over a long cross-country 
cable this variation, if unregulated, 
could pile up to an almost incom- 
prehensible factor, roughly repre- 
sented by figure one, followed by 
180 zeros. Thermistors restrict this 
immense potential change to a varia- 



Thermistor-type bolometer can detect 
man's body heat at quarter-mile range 


tion so small that it is virtually 
undetectable by the human ear. 

A speck of semi-conductor, sealed 
in a glass bead little larger than a 
pinhead, does this job and replaces 
a complicated maze of equipment 
In operation, the thermistor material 
is tapped into the amplifier output 
so that if the power increases, the 
thermistor heats up. As it heats, 
it passes more and more current 
through itself into an electronic 
valve which cuts down amplification. 
On the other hand, when amplifier 
output decreases below the proper 
level, the thermistor cools, cutting 
down the signal to the valve and 
thereby increasing amplification 

Thermistors are described as hav- 
ing a wide variety of additional uses 
in and out of telephony. They can 


be balanced with resistors in voltage 
regulators to supply a constant out- 
put from a varying source or under 
varying temperature conditions. 

Another example is their use as 
time-delay elements. This is based 
on the time it takes for them to 
heat up enough to pass the large 
and sudden surges of current some- 
times fed to them. By varying the 
design of the particular thermistor 
and the circuit application, the time 
delay may be set anywhere from one 
ten-thousandth of a second to more 
than ten minutes 

GAS-TURilNE GENERATOR 

Proposed os Commercial 

Unit in 70,000 Kilowatt Size 

Believed to be the first commer- 
cial-design gas turbine actually pro- 
posed for power generation in the 
utility field, a new 10,000-kilowatt 
unit is now being studied in model 
form. Described as a high -tempera- 
ture, high- efficiency version of this 
recently developed type of prime 
mover, the gas -turbine- driven pow- 
er generating unit is designed for 
operation at 1300 degrees, Fahren- 
heit, and will have an efficiency of 
about 31 percent, according to the 
Allis -Chalmers steam turbine de- 
partment. 

At the same time the company has 
proposed another 10, 000 -kilowatt 
unit to operate at 1000 degrees, Fah- 
renheit, with the same guarantees as 
offered with comparable steam-tur- 
bine units — 15 to 20 percent effi- 
ciency. It is believed that such a 
unit will have an application in the 
power-generation field. 

Modeled for study on a scale of 
one half inch to a foot, the high- 
efficiency unit will occupy an actual 
area of about 4500 square feet. 

An advantage pointed out for the 
gas turbine in certain power- genera- 
tion applications is its ability to 


operate without the great quantities 
of cooling water needed for steam 
plants. Standby uses are also said 
to appear promising 

DDT CONCENTRATE 

Has High Potency and Safety 

As Well as Long Life 

Known as Pestroy, a new DDT 
concentrate is designed to provide 
farmers, stores, hotels, factories, 
public carriers, restaurants, hospi- 
tals, cities, and other commercial 
users with an economical, safe, and 
easy-to-use insecticide with high 
residual value. 

Pestroy, developed by The Sher- 
win-Williams Company, is a 25 per- 
cent DDT concentrate. It is diluted 
with water to make a powerful re- 
pellent and insecticide which can 
he sprayed or brushed on any type 
of surface to destroy flies, mos- 
quitoes, moths, gnats, fleas, roaches, 
bedbugs, silverfish, wasps, crickets, 
ants, and other common insect pests. 
A one-gallon can of Pestroy, diluted 
with four gallons of water to make 
a 5 percent solution of insecticide, 
will effectively cover 4800 square 
feet of surface. On interior surfaces, 
the residual deposit left by Pestroy 
will remain effective for from two 
to three months. A 5 percent solution 
of Pestroy will protect outside sur- 
faces such as screens and doorways 
for from two to three weeks under 
average weather conditions. 

Pestroy is odorless and stainless. 
When properly diluted with water it 
is fireproof. Continual freezing and 
thawing has no effect upon its ef- 
fectiveness. While reasonable care 
must be taken to protect humans, 
household pets, and foodstuffs from 
repeated or prolonged contact with 
Pestroy, it can be safely handled 
without special protection and can 
do no damage to fabrics, wood, paint, 
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wiring, metals, or other materials. 
Pestroy can be mixed with kerosene 
instead of water, in the same pro- 
portions, for use on fabrics, carpets, 
upholstery, and other delicate mate- 
lials where a water spray might not 
be suitable. 

"COLD" TREATMENTS 

Speed Car Production , 

Improve Metal Characteristics 

Assembly-line use of mechanical 
refrigeration is one of the new in- 
dustrial techniques which is help- 
ing to speed production of new pas- 
senger automobiles. Installed on the 
engine production line, mechanical 
refrigeration equipment is being 
used to shrink steel valve inserts by 
chilling for permanent fitting into 
cylinder blocks, according to the 
Refrigeration Equipment Manufac- 
turers Association. 

By chilling at a temperature of 
120 degrees below zero, the inserts 
are shrunk two thousandths of an 
mch and are then automatically 
ejected for fitting into the cylmder 
blocks. At room temperatures, the 
inserts expand to normal size and 
become a permanent part of the 
block. Through use of this method 
it is possible to install the valve 
inserts at the rate of 360 per hour 
without interruption of the assembly 
line, it is reported. 

Other industrial uses of refrigera- 
tion include “cold 5 ’ treatments to 
increase the strength and ductility of 
auto body metal, and to lengthen 
the lives of high-speed drills, hack 
saws, and other cutting tools. 

DUMP-TRUCK TRAILER 

Meets Contractors' Needs , 

Eliminates Tractor Unit 

An idea in trailer design that 
promises to be extremely useful to 
contractors, particularly those whose 
automotive equipment consists only 
of dump trucks, has recently been 
reported by The Lincoln Electric 
Company. The heavy-duty trailer 
has a “fifth wheel” built as an in- 
tegral part of the design, arranged 
so that it can be mounted easily in 


the bed of any standard dump-truck 
body The arrangement not only 
eliminates the need for a tractor to 
haul the trailer, but also permits 
maximum maneuverability of the 
outfit as compared with the con- 
ventional, front-wheel type trailers. 

The trailer platform has a deck 
height of 29 inches and is eight feet 
m width. Ground clearance is 20 
inches, and the flooring is of air- 
dried oak. 

The unit, designed and built by 
Mead Machine and Iron Works, 
has a capacity of 11 tons, is 30 feet 
long, and weighs 7745 pounds. 

HOME-HEATING TESTS 

Will Be Conducted in 

Typical, Family-Size House 

A one-story, 5%-room, modern 
home was built recently by the Uni- 
versity of Illinois for the purpose of 
studying warm- air heating. This will 
be a co-operative project of the Uni- 
versity and the National Warm Air 
Heating and Air Conditioning As- 
sociation, which in 1924 in a similar 
project with the University built the 
world’s first house constructed ex- 
pressly for the home-heating re- 
search. 

Study under actual home condi- 
tions in this earlier house is credited 
with providing the fundamental in- 
formation upon which almost all 
modern warm-air home heating is 
based, and also many facts important 
to any type of home heating. This 
house has been used for research 
for 22 years, but it is an 11-room, 
2 Vz -story house, much larger than 
the typical American home of today 


The new house will be typical in 
size of those being built now It will 
benefit from the research findings and 
techniques developed m the older 
house, and promises to open the way 
for even better heating m homes of 
tomorrow Like the older house, the 
new one will be completely fur- 
nished and will be occupied, to pro- 
vide tests under actual home condi- 
tions To obtain heating data, four 
miles of wires will be built into the 
house, connecting more than 200 
thermocouples with a central switch- 
board for determining temperatures 
at many points in the rooms, in and 
on the heating plant, and inside the 
walls and other parts of the struc- 
ture itself. 

The first heating plant to be 
studied will be a conventional 
forced- air system whose main trunk 
duct will, instead of diminishing m 
size with distance from the furnace 
as in ordinary construction, be the 
same size throughout its length. If 
this proves successful, such con- 
struction can mean appreciable sav- 
ings in labor costs for every forced - 
air heating installation made in the 
future. 

Robert W. Roose, special research 
assistant at the University, who will 
be in charge of the new house, ad- 
vises that the objectives for research 
include improvement of heating- 
plant operation and reduction of 
costs; study of air- transmitting duct 
layouts, heating-plant layouts, and 
heat distribution under controlled 
heat input; study of a house with a 
full basement compared with one 
having only crawl space under the 
floor; study of summer, home air 
conditioning, and study of new ma- 
terials and ideas. As an example of 
the last, it was noted that the chim- 
ney of the house will be of a new 
tvpe, made of molded asbestos in- 
stead of brick and mortar. Also an- 
other identical house without a 
basement but with the floor resting 
directly on the ground may be built 
later. 

The basement of the house now 
being built will be arranged so that 
it can be separated from the rest of 
the house, and the heating plant put 



Welded trailer mounts conveniently on fifth wheel resting inside dump truck box 
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Ingenious New 

Technical Methods 

To Help You with Your 
Reconversion Problems 





New, Simplified Drill Press Vise, 
Speeds Up Drilling, Spacing, Milling 

Designed to he used with a drill press table having 
either parallel or radial slots, the New UNI-VISE 
drill press vise, with guide bar and protractor 
disc, speeds up and simplifies drilling, layout and 
spacing work in straight lines, radial or circular. 
With two movable jaws, vise has universal move- 
ment without swinging table or head of drill press 
to locate exact position of work. Operator thus 
adjusts work quickly for accurate registration. 

Guide Bar facilitates drilling holes in a straight 
line. With a straight edge and a lineal scale on sur- 
face, it registers with lineal scale of vise. Protractor 
disc, for drilling holes accurately in a circle, has 
parallel slots registering with parallel slots in base 
of vise, and a removable means to pivot complete 
unit on table of drill press. 

Accurate work can always best be done by attentive 
operators. That’s why many factories urge workers 
to chew gum. The chewing action helps relieve 
monotony— helps keep workers alert, thus aiding 
them to do a better job with greater ease and safety. 
And workers can chew W rig ley’s Spearmint Gum 
right on the job— even when hands are busy. 

You can get complete information from Spiral Mfg . Corp 
3612-26 N Ktlbourn Are., Chicago 41, 111 . 
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into the utility room for studies of 
homes having no basements but with 
space under the floor. 

Other features of the experimental 
house will be floors built with steel 
joists so that floor panel heating can 
be tried and walls built with panels 
instead of plaster, so ducts and 
equipment can be changed easily. 

PLASTICS WINDSHIELDS 

Called Less Satisfactory 

than Safety Glass 

Experiments indicating that plastics 
currently are unsmted for automo- 
bile windshields were reported at a 
recent meeting of the Society of 
Automotive Engineers. Transparent 
plastics, it was explained, are diffi- 
cult to clean, attract dust and road 
scum, resist wiper action during 
ramstoims, hold ice and snow, and 
quickly show a tendency to rattle. 

As a result of various tests, it was 
claimed that even after three or 
four years of normal seivice m an 
automobile, safety glass windshields 
are superior to present transparent 
plastics after a few weeks’ service. 

LOCOMOTIVE BOILERS 

Now Welded to Stop 

Leakage , Reduce Maintenance 

F or the first time m American rail- 
i oad history welded locomotive 
boilers are now being built Nine 
years of experimental operation of 
a welded boiler built by American 
Locomotive Company in 1937 for a 
Consolidated-type freight locomotive 
of the Delaware and Hudson Rail- 
road preceded the start of regular 
production. It is reported that the 
experimental boiler has been com- 
pletely free of leaks during this 
period and all of the welded seams 
are still m excellent condition. 

One important step in the manu- 
facture of the boilers is the use of 
X-ray apparatus which greatly 
speeds up detection of flaws in metal 
After passing X-ray examination, 
the boiler is stress- relieved in a fur- 
nace large enough to take the boiler 
as a unit. It is expected that the 
use of welded locomotive boilers 
will materially reduce boiler main- 
tenance costs in railroad shops and 
will also reduce the time that loco- 
motives are out of service for boiler 
reoairs 

In discussing the earlier experi- 
ments with this construction The 
American Locomotive Company 
nointed out that before the first 
boiler was installed for road service 
in 1937, it was set ud as a stationary 
boiler and operated for six weeks. 
Later it was mounted on a locomo- 
tive and examined every three 
months for the first year. All the 


welded seams were carefully gone 
over and the second year the same 
procedure was followed every six 
months. Subsequently the boiler was 
examined once a year. 

Several other advantages are 
claimed for welded boilers; these 
include the elimination of riveted 
joints which sometimes permit seep- 
age between boiler plates even 
when the most careful fabricating 
techniques are employed. Boiler 
leaks are eliminated by welded boil- 
ers thus removing the possibility of 
cracked sheets which can be a major 
maintenance expense. In addition, 
the smooth contour of the welded 
boiler permits an easier application 


of the boiler lagging and jacket and 
provides an equally smooth surface 
on the interior. This contributes to 
more satisfactory wash-outs by 
maintenance crews. 

On many modem locomotives, it 
was noted, the saving of weight in 
the welded design over the riveted 
one is an important item. Depending 
upon the type and size of the loco- 
motive, this weight saving may be 
from 3000 to 6000 pounds for the 
boiler alone, with additional saving 
in weight of lagging and jacket. 

It is expected that a considerable 
number of welded boilers will be 
built for American railroads in the 
next few years. 
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New Products 

an d Processes 


SPEED LATHE 
Retains Work by Action 
of Built-In Vacuum Pump 

A new model, heavy-duty, vacuum- 
grip speed lathe, introducing a built- 
in wet vacuum pump which holds work 
pieces without chuck or collet, has re- 



l0*he Fixture Work Object 

Single lever controls both broke and 
switch; stopping lathe releases work 

cently been announced. Without the 
use of piping or glands, the pump 
generates its own vacuum that holds 
the work securely when the lathe is 
m motion, releases the work instantly 
when the machine is stopped. 

Starting and instant stopping of the 
spmdle are accomplished through a 
mechanical brake and switch that is 
controlled by a single lever. 

The vacuum seal is created by draw- 
ing oil from a large reservoir into the 
pump early in the vacuum cycle. The 
oil is separated from the exhaust air 
on the discharge cycle and being re- 
circulated requires only occasional re- 
plenishment. 

Adaptable to both small or large 
work pieces, the Crozier Vacuum Grip 
Lathe holds metal, plastics, rubber, 
wood, or glass. A few of its uses in- 
clude lens grinding, utensil polishing, 
utensil sunraymg, disk valve grinding, 
trimming rubber products, removing 
flash from plastics products, machining 
copper disks, and polishing of ash trays 
and novelties. Motors are two or three 
phase, 220, 440 or 550 volts, 50 or 60 
cycles, with several speed combina- 
tions available. 


INSULATING WINDOW 
Multi-Glazed with 
Sealed Inter-Pane Space 

A new, double-glazed window-insu- 
lating unit for industrial, home, busi- 
ness, commercial, and special use, has 
been named “Twindow” and consists 
of integral insulating units of two or 
more plates of glass enclosing a quar- 
ter-inch or half-inch hermetically- 
sealed air space. One of the features 
of Twindow is use of hollow aluminum 
tubing to separate and hold the glass 
plates in position. 

The entire unit is framed with a 


light-gage, stainless -steel channel with 
the channel legs extending three -eights 
of an inch inward on the surface of 
the glass from the base around its 
periphery to give maximum protection 
during installation and use. It is re- 
ported that the arrangement is an ef- 
ficient thermal and dust insulation 
unit, and that it virtually prevents 
condensation This, in turn, permits 
use of larger windows m offices, stores, 
and homes and at the same time ap- 
preciably reduces heating and air-con- 
ditioning costs. 

The hermetically-sealed, dead air 
m the space between the plates of 
glass is held at atmospheric pressure 
It is dehydrated initially by means ot a 
drying agent within the aluminum 
spacer tubing which has access to the 
air space. The drying agent remains 
m the unit and provides added insur- 
ance against vapor diffusion and helps 
considerably m meeting moi e than 
normal atmospheric changes 

Clear, polished plate glass is used in 
construction of the standard Twindow 
unit. In addition, however, the units 
can be fabricated with special glasses 
to meet practically all needs For ex- 
ample, special units can be made of 
Solex heat-absorbmg glass and plate 
glass Such units would be particularly 
adaptable for use in airport towers, 
laige offices, or other locations where 
the direct rays of the sun pose a prob- 
lem. The use of water-white plate 
glass, which permits true color defini- 
tion with a maximum clarity of vision, 
would make this type of window con- 
venient for use in test chamber mul- 
tiple glazing. There are many other 



Lower heat loss makes large windows 
practical — dehydration stops fogging 


combinations of special glasses that 
can be used m fabricating Twindow 
units including polished wire, heavy 
plate, figured ornamental, sand-blasted, 
blue- and flesh-tmted, and various 
window glasses. 

Special production processes make 
it possible to provide the windows m a 
wide range of sizes m any combination 
of straight edges. These units mclude 
the standard double-glazing as well as 
the special triple, quadruple, and mul- 
tiple glazed panels. It is also possible 
to produce certain simple cylindrical 
bends within definite limitations, ac- 
cording to the manufacturer, Pittsburgh 
Plate Glass Company. 

SCREW TORQUES 

Properly Set With 

New Screw Drivers 

Small, lightweight torque -measuring 
screw drivers of the friction-disk type 
are claimed by the manufacturer to 
be very accurate in torque measure- 
ment and control Known as “Tru- 
Torque,” the screw drivers are manu- 
factured m three standard sizes — small, 
from 0 to 6 inch torque pounds, medi- 
um, from 0 to 12 inch torque pounds; 
and large, from 0 to 25 inch torque 
pounds They are designed for con- 
tinuous service on production and as- 
sembly lines, and for maintenance 
work 

In operation, the screw driver is pre- 
set at the desired torque; when the 



Handle slips at pre-set torque value 

operator tightens the screw, nut, or 
bolt and the predetermined torque is 
reached the screw-driver handle slips 
and no further tightening of the screw 
is possible. There are nc dials or spring 
mechanisms. 

The tools come complete with one 
regular blade for slotted screws, one 
Phillips-type blade, and one Allen 
wrench and pin setter. 

A beam stand is used for setting the 
torque screw driver. Reported to be 
accurate to a fi action of an inch toique 
pound, it provides large-scale readings 
from 0 to 25 inch torque pounds, , f and 
fractions thereof. Screw drivers are 
also available with sealed torque set- 
ting, as well as special torque measur- 
ing equipment. 

TENSION BRAKE 

Uses Factory Air Pressure , 

Adjusts for Accurate Drag 

A line of brakes designed to apply 
accurately controllable continuous ten- 
sion in industrial machinery are avail- 
able either as self-contained units or 
for building into new equipment. 

Features of the brake, made by Lin- 
derman Devices, Inc., which make it 
suitable for applying continuous re- 
tarding force are the absence of self- 
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energizing action — permitting accurate 
control of tension desired, ability to 
apply even heavy loads under ordinary 
factory airline pressures; radial shoe 
actuation, eliminating sensitive adjust- 
ments and high pressure areas; and use 
of 90 percent of the drum area for 
braking. 

In operation, the amount of tension 
desired is secured and maintained by 
setting the air-pressure regulating 
valve in the lead from the factory air 
line Slight increases or decreases m 
tension are obtained by changing the 
gage setting, since the amount of brak- 
ing effort is directly proportional to 
the air pressure applied. 

This accuracy of control is said to 
be largely traceable to the elimination 
of self-energizing action This also ac- 
counts for the smoothness of the brake 
in operation Shoes are self-equalizmg, 
full floating, with no localized high- 
pressure areas on lining or drum 

Also, the Lmderman tension brake 
is described as unusually powerful due 
to the fact that the four shoes virtu- 
ally fill the entire drum with lining 
Since no high-pressure areas exist, 
higher average lining pressures can 
be used, it is claimed Thus, under con- 
tinuous load, a 14 by 4-inch brake 
will absorb from three to ten horse- 
power, based on a maximum lining 
temperature of 475 degrees, Fahren- 
heit. 

Application of shoe pressure to the 
drum is through multi-stage steel 
diaphragms — one for each shoe These 
diaphragms make it possible to use a 
minimum of expansion, since the shoe 
travel obtained is the sum of the ex- 
pansions of each stage of the dia- 
phragm. The brake shoes incorporate 
a wedge mechanism to adjust for lin- 
ing wear In the brake proper there 
are no operating parts which require 
lubrication. 

Due to* the closed design of the 
brake-actuating mechanism, the only 
air consumed is that required to ex- 
pand the diaphragms to apply the ini- 
tial pressure against the drum. 

CONTINUOUS WIRE RECORD 

Plays Back Display 
Message Without Re-Wind 

0 se of the wire recorder for wmdow 
or showroom displays, for voice tests, 
and as a device to attract audiences 
to booths at sales conventions or public 
displays has now been developed and 
several installations of this type of re- 
cording have been made, according to 
Lear, Inc. 

The regulation wire recorder ordi- 
narily requires that the wire be re- 
wound before it can be played back 
For displays, however, the operation of 
the sound on wire must be contmuous, 
hence it was necessary to construct a 
recorder for that special purpose. 

For displays, the message is recorded 
on the required length of wire, and 
then the wire is mounted on drives in 
a continuous strip. The length of wire 
depends on the length of message re- 
quired, and by a series of drives and 
posts, any length can be accommodated. 


This wire keeps going through the 
playback head continuously, reproduc- 
ing its message. It can be synchronized 
with the mechanical movement of the 
display, if desired, so that a constant 
automatic “demonstrator” can perform 
before the public without any personal 
attendant. 

For voice tests and other purposes, 
a similar construction is used In this 
case, the person picks up the micro- 
phone, speaks for a minute or two, and 
by the time he has finished his con- 
versation, the part of the wire on which 
his first words were recorded has come 
around to the playback head, and is 
automatically played back to him. The 
length of time for recording can be 
regulated by the length of the wire 

This method does away with the 


necessity of re -winding and it also 
saves cost and space since only a play- 
back is required. The recording on the 
wire is done separately. By the use of 
two amplifiers, one for the recording 
and one for playback, no switch is 
needed 

One of the present designs, which 
permits about two minutes of record- 
ing, requires no more than a space 
three by five feet for the wire loop 
This can be made even smaller, but 
m most cases the size is immaterial, 
since the wire can be placed anywhere, 
and only the speaker is needed near 
the point of contact with the public 
or the display. 

Although the present models have 
been constructed for special purposes, 
and used to a large extent as novelties 



Filling and 
Weighing 
Penicillin 
in Volume Production . . . 

When Penicillin reached volume production it became necessary to 
apply volume packaging methods to this drug. The requirements were 
(1) extreme accuracy in weights, (2) speed of operation (3) packaging 
under aseptic conditions. These are exacting specifications hut they have 
heen met with the new EXACT WEIGHT Shadograph (illustrated). The 
unit above is enclosed in a glass case and operators work with gloved hands 
through apertures in the case to the sensitivity of 1 mg. This is but another 
use EXACT WEIGHT Scales have heen put to in modern industry. We 
invite you to submit your packaging problem. 



THE EXACT WEIGHT SCALE COMPANY 


65 West Fifth Ave., Columbus 8, Ohio 
Dee/. Ad. 873 Yonee St., Toronto, Canada 
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similar designs are being prepared to 
serve as automatic “information booths” 
for railroads, bus lines, and other public 
services. Answers to questions as to 
train time, athletic events, and so on 
are recorded on wire, and played back 
to the public when the button which 
carries such query is pressed. There is 
a large field for this type of recording 
m the commercial and amusement 
field; probably even more important 
than the field of home recording. 

TRUCK STEPS 

Reduce Driver Injuries , 

Swing Down for Use 

Savings in money, time, accidents, 
driver fatigue, and a reduction m the 
number of hernia cases among truck 
drivers, are claims made for a new 
quick- acting, folding step for motor 
trucks and trailers. 

The manufacturer states that these 
steps are intended for use on flat racks, 
stake bodies, vans, trailers, and semi- 
trailers, and are easily installed with 
four bolts. In closed position, the steps 
are compactly folded under the truck 
bed. When the trip is manually opera- 
ted, two sturdy 16-mch slip-proof 
steps swing down and lock in open po- 
sition ready for use. A slight lift and 
push on the bottom step swings and 
folds them back under the truck bed 
where they are automatically locked 
m closed position out of the |way. One 



In closed position, steps lock under 
truck bed; a trip- release lowers them 


style of step is designed for side or 
“tight spot” mounting. 

The steps are all metal and built to 
support a weight of 1000 pounds, al- 
though they weigh only 40 pounds. 
The tread plates are said to have an 
unusually secure gripping action. 

It is claimed that drivers of trucks 
equipped with these steps show a pro- 
nounced reduction in the number of 
hernia and other physical injuries com- 
mon to truck drivers Large truck 
operators state that many hernia cases 
are caused by jumping off trucks. Also, 
frequent climbing on and jumping off 
heights ranging from 40 to 50 inches, 
sometimes dozens of times a day, con- 
tributes to driver fatigue 
The steps are manufactured by the 
Safety Step Company. 

PRESSURE INDICATOR 

Traces Operating Conditions 
of Machinery on Tube Screen 

Substantmxlt linear pressure-time 
curves on the screen of a cathode-ray 
tube, connected to a new test instru- 


ment, indicate the performance of an 
engine, pump, or other device subject 
to pressure variations Intended uses 
are studies of internal-combustion 
engines, pumps, compressors, air and 
liquid pipe lines, and so on. 

Called a Pressuregraph, the unit is 
said to show instantly the erratic op- 
eration of a device which normally 
cannot be observed by other means, due 
to inertia of flywheels and other 
factors The instrument also shows 
static or slow pressure variations and 
covers all mechanical speeds and pres- 
sures up to 10,000 pounds per square 
inch The makers, Electro Products 
Laboratories, say that there is no ap- 
preciable inertia to overcome in the 
electronic driving mechanism 

The pick-up unit has been designed 



Inertia minimized for quick response 


to make it vibration-proof, and is fur- 
nished with or without water- cooling 
The cabinet is designed for mounting 
alongside the oscillograph in a similar 
cabinet, making a compact testing and 
recordmg unit. 

In operation there is only one con- 
trol. The pick-up is inserted m cylin- 
der, chamber, airline, or a similar 
location and a diaphragm, when acted 
on by pressure impulse, unbalances an 
electronic circuit. The unbalanced 
voltage from the pick-up is delivered 
to the cabinet where it is amplified, 
passed through a negative modulation 
suppressor, and then sent to the os- 
cillograph. 

The sweep circuit of the oscillograph 
is adjusted to the speed of the engine 
or mechanism under test. A band of 
light appears on the screen, the con- 
tour or shape of which is the true 
pressure-time curve. This band of light 
is not a line or tracing, but an area 
similar to that of a television picture, 
and easily readable. 

MACHINE VIBRATION 

Isolated from Other Tools 

with Leveling Mounts 

^ _ simplified, low-cost means of 
stopping the transmission of vibration 
from machine tools which interferes 
with precision work being done on ad- 
jacent machines is reported to have 
been found by the use of leveling-type 
machinery mountings. Called Vibro- 
Levelers, the units are intended as 
dual-purpose mountings for machinery 
—to stop the transmission *of vibration 
and to permit leveling of the machine 
on which they are used. 

In an example of such an application, 
four mountings, of 1000 pounds capacity 
each, were placed under the base of a 


Editorial purpose of Scientific American 
is to provide its readers with thought- 
provoking feature articles and shorter 
items on all phases of industrial tech- 
nology. Sn every case the material is 
drawn directly from industry itself. 
The Editor will be glad to refer in- 
terested readers to original sources 
and, when available, to additional 
literature giving further details of 
a more specialized nature. 


shaper which had been causing trans- 
mitted vibration. After the machine 
had been raised from the floor, the 
threaded stud of each mounting was in- 
serted through the hold-down bolt hole 
m the base of the shaper and the ma- 
chine was then lowered so that it 
rested on the lower of two adjustment 
nuts supplied with each Vibro-Lev- 
eler. When the machine was brought 
to exact level, the second nut was 
turned down to lock and maintain the 
machine in the leveled position. 

Time required for the entire in- 
stallation was reported to have been 
less than two hours with no cutting 
of the floor, no special adapting of the 
mounting, and with the cost for mount- 
ings themselves being relatively low 
In operation, the vibration interfer- 
ence was stopped and the “throw” of 
the shaper did not cause the machine to 
“creep” although the mountings were 
not bolted to the floor. 

TURBINE TESTER 

Uses Resonance Principle 

To Spot Incipient Trouble 

To determine malfunctions of steam 
turbines, an industrial “stethoscope” 
has been developed Turbines in normal 
operation have little characteristic 
noise, although tips of their blades 
may whirl more than 700 miles an 
hour. However, indications that some- 
thing is wrong inside a turbine, may 
come with a hum, a wheeze, or some 
other unusual sound. 

The part which causes the noise may 
range from a worn bearing to a 
“stretched” blade and can be deter- 
mined by use of a simple formula, the 



Tube length is adjusted to resonant 
wavelength of turbine "trouble" noise 
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illllfISIIl WAS BARGAINS 

in LENSES and PRISMS 


NOW! MAKE YOUR OWN 

BINOCULARS! 

Complete Set of LENSES 
and PRISMS from 
Navy's 7X, 50 Model 

SAVE up to $150' 


Hole’s an unsual opportunity to secure a fine set of 
Bmoeula is at a tremendous saving of money Build them 
yourself vnth all of the very same optics contained in the 
Navy's 7 Power Glasses Or you can construct a Monocular 
(V 2 a Binocular) m which case exactly one half quantities 
of the Binocular Components will be furnished All Lenses 
and Prisms are in excellent condition Lenses aie 
cefhented and have the new low reflection coating Complete 
assembly directions included for either project 
Stock #5102-3 — Binocular Set of Lenses & Prisms 

$25 00 Postpaid 

Stock #5103-S — Monocular Set of Lenses & Prisms 

$12 50 Postpaid 

UNMACHINED LEFT AND RIGHT BODY AND COVER 
PLATE CASTINGS. 

Stock # 820- S . $2 50 Postpaid 



TO KEEP POSTED on all our new 
Optical Items, send 10c and your name 
and address to get on our regulai 
“Flash” mailing list 


CARRYING CASE STRAPS FOR 7X, 50 
BINOCULARS — All leather construction — 
brand new — a regular $10 00 value 
Stock #44i-S (Puce includes tax) 

$4.80 Postpaid 

BATTERY COMMANDER'S TELESCOPE, 
MODEL BC-65 — Complete with Tripods 
10 powei New, m perfect operating con- 
dition A Binocular type instrument Gov- 
ernment cost appiox $1300 00 each 
Stock # 900-S $245 00 Postpaid 

NEW PROJECT BOOK — HOMEBUILT 
RIFLESCOPES . 30<* Postpaid List of 

available Riflescope Lenses sent FREE with 
book 

SECONDS IN PLANO-CONVEX CONDEN- 
SING LEN SES — Diam 4-7/16", FL 6 1 / 2 " 
Stock # 1068-S 70^ each Postpaid 

RAW OPTICAL GLASS — An exceptional 
opportunity to secure a laige variety of 
Optical Pieces both Crown and Flint Glass 
(seconds) in varying stages of processing 
Manv prism blanks 
Stock No 703-S — 8 lbs (mm wt ) 

$5 00 Postpaid 

Stock No 702-S— V/z lbs $1.00 Postpaid 
POLARIZING RING SIGHT (Something 
New m Optics) — Utilizes the interference 
pattern cieated by a basal section of 
calcite or sodium nitrate crystal between 
ci ossed polanzeis Diam 32 mms — Thick- 
ness 7 mms 

Stock # 2067-S $3 00 Postpaid 


resonance tube, or stethoscope, and the 
engineer’s experience. 

The resonance tube, a hollow plunger 
fitted into a sleeve, and varying m size 
from six to 60 inches, locates dis- 
cordant sounds by tuning to the sound’s 
frequency, much as a radio is tuned 
to the frequency of a broadcasting sta- 
tion. This is done by extending or re- 
tracting the plunger— at any one po- 
sition only one frequency can be heard 
By measuring the length of the tube 
at the position at which the noise can 
be heard, the frequency is determined, 
and by dividing the known velocity 
of sound by the frequency, the wave- 
length of the noise is determined 

Wavelengths of “trouble sounds” have 
been pre-computed and charted, and 
the particular fault of the machine 
tested is revealed by comparing the 
calculated wavelength with the chart. 
Since minor repairs may be made 
without tearing down the whole ma- 
chine, thus precluding major difficulty, 
the industrial “stethoscope” saves time 
and money and assures quieter and 
more efficient performance 

FLEXIBLE COUPLING 

Constructed as One Unit , 

Is Easily Installed 

F or oil burners and air conditioning 
units, and also applicable to many other 
machines requiring maximum flexibil- 
ity, a new coupling is described as 
compact and easy to install 

Of one-unit construction, the device, 
called a CX Double-flex coupling 
comes out with the shaft when pump 
or motor is removed. A standard body 
is permanently inserted into the molded 
synthetic rubber unit, this being per- 
manently secured to the pump shaft 
by a set-screw. Molded into the other 
end are the sockets that engage jaws 
on the blower hub. 

Other features of the coupling, made 
by Love joy Flexible Coupling Com- 
pany, are quick assembly in dark or 
close quarters, no metal to metal con- 
tact, tight fit, no rattle, deep center 
hole for a firm grip on the shaft 

X-RAY ANALYZER 

Detects Impurities , Based 

on Ray Absorption Principle 

A new kind of “seeing” instrument, 
whose X-ray vision can detect counter- 
feit coins, spurious diamonds, and cer- 
tain impurities in many types of solid, 
liquid, or gaseous materials, has re- 
cently been developed. Called the Gen- 
eral Electric X-ray Photometer, the 
device is a rapid, accurate analyzer 
able to indicate within a second or two 
the concentration of certain chemical 
elements in the presence of others. 

Plus its potential role as a detective, 
the mstrument is expected to find ap- 
plication determining sulfur content 
of oil, tetraethyl content of gasoline, 
ash content of coal, heavy metal con- 
tent of glass, and concentration of fillers 
and impregnating agents in wood, cloth, 
and rubber. 

The instrument operates by aiming 
an X-ray beam through the material 


“OUR ADVERTISING SPECIAL”~15 Lenses plus 
10-page Idea Booklet Make your own telescope, 
microscope, magnifier, drawing projector, Koda- 
chrome Viewer, use for expenmental optics, copy- 
ing, ultra close-up shots, etc Many uses 
Stock #1-S . ... $160 Postpaid 

NEW 50-PAGE IDEA BOOK, “FUN WITH 
CHIPPED EDGE LENSES” — Contains wide variety 
of pi ejects and fully covers the fascinating uses of 
all Lenses in set listed above — only $1.00 Postpaid 

ALL THE LENSES YOU NEED TO MAKE 
YOUR OWN TELESCOPE’ 

All Are Achromatic Lenses 

GALILEAN TYPE— Simplest to make but has 
nariow Field of View 

Stock # 5018-S — 4 Power Telescope $1 25 Postpaid 
Stock # 5004-S— * 

Small 2 Power Pocket Scope .$1 00 Postpaid 

PRISM TELESCOPES— Uses Prism instead of 
Lenses to Erect Image Have wide field of view 
Stock # 5012-S — 20 Power Telescope $7 25 Postpaid 

35 MM KODACHROME PROJECTING LENS SET 
— Consists of 2 Achromatic Lenses for projecting, 
plus 2 Condensing Lenses and piece of Heat Absorb- 
ing Glass with directions 

Stock No 4029-S . . . . $3 10 Postpaid 

SPECTROSCOPE SETS . . . These sets contain all 
Lenses and Pi isms you need to make a Spectro- 
scope plus FREE 15 -page Instruction Booklet 
Stock No. 1500-S — Hand Type . $3 45 Postpaid 

Stock No, 1501-S — Laboratory Type. $6.50 Postpaid 

ACHROMATIC TELESCOPE OBJECTIVE LENSES 
— Cemented — Diam 52 mm , F.L 8% inches 
Slight seconds 

Stock #6188-S . ... $3 50 Postpaid 

MAGNIFIER SET — 5 Magnifying Lenses. Powers 
from 1 to 10 Various diam for many uses Free 
Booklet on Home-made magnifiers included 
Stock #1026-3 ... , $2 00 Postpaid 


being tested and then measuring the 
amount of ray absorbed by the mate- 
rial. In testing a questionable com, a 
genuine coin is first checked for its 
amount of ray absorption. The doubtful 
coin is then checked, and if its amount 
of ray absorption does not match that 
of the genuine coin, the doubtful coin 
can be assumed to be counterfeit. 

In most other applications, however, 
the instrument employs aluminum 
disks of different thicknesses which act 
as proxy for the known item, against 
which the unknown item is being 
checked. In checking a diamond, for 
example, the stone in question is com- 
pared to an aluminum disk, whose 
thickness corresponds in ray absorp- 


ACHROMATIC LENSES 


Stock No 

Dia 

in mms. 

FL 

in mms 

Price 

6158-S* 

18 

80 

$1 00 

6162-S 

25 

122 

1 25 

6164-S* 

26 

104 

80 

6166-S 

29 

54 

1 25 

6168-S 

29 

76 

1 25 

G171-S 

32 

171 

1 00 

6173-S* 

34 

65 

1 00 

6176-S* 

38 

131 

1 00 

G177-S* 

39 

63 

1 10 

6178-S* 

45 

189 

1 50 

6179-S+ 

46 

78 

1 25 

C182-S 

27 

51 

1 25 

6183-S 

44 

189 

2 50 


* ASTERISKED ITEMS are uncemented, but FREE 
cement and Diiections included with uncemented 
sets USES — Use these Lenses for making Project- 
ing Lenses, Low Power Microscope Objectives, cor- 
rected Magmfieis substitute enlarging Lenses, Eye- 
Piece Lenses, Macro-photography, Gadgets, Optical 
Instruments, etc , etc 

TANK PRISMS— Plain or Silvered 90-45-45 deg 
5%" long, 2 Y&" wide, finely ground and polished 
Stock #3004,-8 — Silvered Prism (Perfect) 

$2.00 Postpaid 

Stock #3005-S — Plain Prism (Perfect) 

$2 00 Postpaid 

Stock #3100-S — Silvered Prism (Second) 

$1.00 Postpaid 

Stock #3101-S— Plain Prism (Seconds) 

$1.00 Postpaid 

(Illustrated Book on Prisms included FREE) 

WE HAVE LITERALLY MILLIONS OF WAR 
SURPLUS LENSES AND PRISMS FOR SALE AT 
BARGAIN PRICES. WRITE FOR CATALOG 
“S” — SENT FREE! 


tion to a genuine diamond. Because 
genuine diamonds are almost pure 
carbon, very little radiation would be 
absorbed, whereas fake diamonds of 
glass, particularly if they have a lead 
content, would absorb a much larger 
amount of radiation, according to Gen- 
eral Electric. 

Estimating the amount of ash in a 
piece of coal without actually burning 
the coal is also possible with the X- 
ray photometer. First, the component 
chemicals of coal that result in ash 
are checked for the amount of X-ray 
absorption, and the aluminum disk 
which absorbs a like amount of radia- 
tion is selected. Then, the sample of 
coal is matched against the disk. Since 


Order by Stock No — Satisfaction Guaranteed — Immediate Delivery 

EDMUND SALVAGE GO., P. 0. AUDUBON, NEW JERSEY 
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All Serious-Minded Production Men 

SHOULD HAVE THIS FREE BOOKLET! 


FORGING AHEAD IN BUSINESS 
contains a message of particular im- 
portance to production men. This is 
your opportunity to obtain a copy of 
this famous hook, which has been de- 
scribed as a ''turning point in the 
lives of literally thousands of men”! 

Although ''Forging Ahead in Busi- 
ness” has been distributed to more than 
3,000,000 men, today’s timely edition 
was written in the light of recent world- 
wide developments. Its 64 pages repre- 
sent more than three decades of suc- 
cessful experience in training men for 
leadership in business and industry. 

It demonstrates the method which 
the Alexander Hamilton Institute uses 
to give you immediate help in your 
present position, while preparing you 
for post-war opportunities. Subjects 
directly related to the work you are 
doing now, PLUS other subjects of 
fundamental value to the business 
executive,* are discussed in the book and 
placed in significant relation to one 
another. Thus, a helpful, over-all pic- 
ture is provided. 

Said one man who had sent for 
"Forging Ahead in Business”: 

"/» thirty minutes this little hook 
^ave me a clearer picture of my 
business future than Fve ever had 
before 

. . . and that represents the opinion of 


the Institute’s 400,000 subscribers, in- 
cluding 134,000 production men! 

The booklet further explains how it 
is possible to offer this essential train- 
ing in a minimum of time; how the In- 
stitute program fits in with the most 
crowded of post-war schedules. 

Among the prominent industrialists 
who assisted in the preparation of the 
Course, which is described in "FORG- 
ING AHEAD IN BUSINESS” are: 
Alfred P. Sloan, Jr., Chairman of the 
Board, General Motors Corp.; Thomas 
J. Watson, President, International 
Business Machines Corp., and Frederick 
W. Pickard, Vice President and Direc- 
tor, E. I. du Pont de Nemours SC Co. 

Send for 

“FORGING AHEAD IN BUSINESS” 
TODAY! 

Frankly, this booklet has no appeal for 
the immature mind. It does not interest 
the man who, for one reason or an- 
other, is wholly satisfied to plug along 
in a mediocre job. But, for the alert, 
future-minded individual — the man with 
ambition and "drive” — "Forging Ahead 
in Business” has a message of distinct 
importance. If you feel that it is in- 
tended for you, don’t hesitate to send 
for a copy today. Simply fill m and 
mail the coupon below. 


the amount of X-ray absorption of the 
sample is m ratio to its ash-producmg 
elements, the amount of ash m the 
coal can be calculated 
The photometer measures ray ab- 
sorption by directing an X-ray beam 
at a fluorescent screen The strength 
of the ray, after it has passed through 
material under test, is transposed by 
the fluorescent screen into visible 
light, intensity of which then is meas- 
ured by photoelectric equipment Final 
reading is given on a dial 

GAGE WIRES 
Used on Both Ends 
with Collet Handle 

F eaturing a light aluminum-alloy, 
collet-type handle which firmly posi- 
tions a set of wire-type cylindrical plug 
gages, a new plug-gage handle enables 



Lowers cost of gage usage 

the user to reverse the gage membei 
after it has worn under the allowable 
limit Thus, full advantage may be 
taken of the unused gaging sui face that 
was formerly m the handle. This ar- 
rangement is said to increase the gag- 
ing life and lower the cost per hole 
gaged. Tapers, drift pms, and split 
handles are eliminated in the gages, 
called Dubl Duty. 

Made by Schnllo Aero Tool Engi- 
neering Company, the gages are fur- 
nished m a size range of 1/16 to one 
inch in 1/16-inch steps 

ACID SUIT 

Made of Fabric Coated 
with Resistant Plastics 

A ddition of acid suits to its® mdustrial- 
clothmg line is announced by The 
B F Goodrich Company Made of 
Koroseal, a flexible plastics material, 
coated over textile sheeting, the suit 
has been designed for maximum light - 



Light, tough suit resists solvents 


ALEXANDER 

HAMILTON 

INSTITUTE 


Alexander Hamilton Institute 

Dept. 35, 71 West 23rd Street, New York 10, N.Y. 
In Canada, 54 Wellington St., West, Toronto 1, Ont 
Please mail me,, without cost, a copy of the 64-page 
book — "FORGING AHEAD IN BUSINESS ” 

Name 

Firm Name 
Business Address 
Position 
Home Address 
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CHANITE SELF-WELDING FLUX 
REPAIRS all ELECTRIC HEATING ELEMENTS 
So simple anyone can make repairs in your 
broken or burnt-out electrical appliances — 
irons, toasters, stoves 8C etc Guaranteed 
nothing like it From our mines to your 
appliances. #1 00 per package $7.50 per 
doz Stick form 25 <j $2 00 per doz 
CHANITE SALES COMPANY 
914 South Mam Fort Worth 4, Texas 



GEARS 

In Stock— Immediate Delivery 

Gonra, speed rcduoern eOrcoketa. thrue* 
beiinnes flexible counlinns pwlliya ete A 
complaelineiBearnedinourChicftKOBtoolc. 
Can nloo quote on aper ml gears of nny kind. 
Send us your blue prints and inquiries* 

Write for Catalog No. 20 


CHICAGO GEAR WORKS 
440-50 N. Oakley Ave , Chicago 12, III 


THE HENRY SYSTEM 
Of Finger Print 
Classification 
and 

Identification 

is now in use by most 
of the Police Departments in the 
United States. It is also the system 
which applicants for many Civil 
Service positions must master before 
they can successfully fill a 12 require- 
ments. 

The only book based on the Henry 
System is Frederick Kuhne’s 

“THE FINGER PRINT 
INSTRUCTOR” 

In this 182-page book, written by a 
noted finger print expert who was 
for many years in the Bureau of 
Criminal Investigation, New York 
Police Department, will be found 
complete instructions on every phase 
of the work from taking the prints 
to final identification. Numerous 
photographs and reproductions of 
prints make all details clear. 

Used by many governmental and 
industrial personnel departments 
and by the F.B.I. 

#4.25 postpaid (Domestic) 
#4.60 postpaid (Foreign) 

Order from SCIENTIFIC AMERICAN 
24 West 40th Street, New York 18, N. Y. 


ness and toughness, including xesistanee 
to abrasion and practically all solvents 
and acids 

Jackets and pants are furnished 
separately or as a unit The jacket has 
a fly front with concealed fasteneis, 
strapped armholes and seams, and 
stand-up collar. Pants are the bib type 
with adjustable shoulder straps in the 
back. 

TANK CORROSION 

Greatly Reduced by 

Electrolytic Counter-Action 

P rotection for hot-water tanks now 
takes advantage of the fact that coi- 
rosion in such locations is largely 
electro-chemical m action Thus a new 
system operates by setting up counter- 
forces to electrolytically neutralize the 
forces which normally cause the tank to 
be corroded In use, a rod of pure 
magnesium mseited m the tank forms, 



Magnesium rod protects steel tank 

with the steel, a galvanic battery, and 
the current produced causes the mag- 
nesium to go into solution to protect 
the steel by a plating action 

Since the hot water and the com- 
bination of iron and magnesium cause 
such a strong current that the mag- 
nesium rod would be eaten away m but 
a few months, it has been found neces- 
sary to reduce the current by a re- 
sistance placed m senes between the 
iron and the magnesium rod This fea- 
ture of the- installation, called the 
Ionodic system, permits a current flow 
sufficient to give adequate protection, 
yet meters or retards the rate at which 
the magnesium is consumed and there- 
by assures, according to the McGraw 
Electric Company, the protection for a 
much greater length of time. 

STENCIL BRUSH 

Carries Ink Supply 

for 500 Addresses 
* 

A new model fountain brush for use 
in marking stencils is said to be more 
convement than former types of 
brushes in that it releases stencil - 
marking ink, held in a hollow hand 
reservoir, at the touch of a button 
Thus controlled, the ink flow is suffi- 
cient to mark 500 address stencils be- 


^INVENTOR f 

Patent laws favoi the inventoi who acts 
piomptly We aie Registeied Patent At- 
torneys fully qualified to lepiesent you at 
the Patent Office Remember, the details of 
your invention Send at once for fuithei 
perfect before you can obtain patent Fust 
step is to have us conduct search of the 
pnor U S patents and render a repoit as 
to its patentability Our Search Report is 
very valuable to you m that it clears up 
the course you should take in legal d to 
your inevntion Send at once for further 
particulars on how to protect your invention 
and “Invention. Record" form Request does 
not obligate you 

McMORROW, BERMAN & DAVIDSON 

Registered Patent Attorneys 
175-L Victor Building, Washington 1, D. C. 



Do you find your 
mind annoyingly drifting from wanted 
ideas into unwanted channels? Would you 
like to know how to give emphasis to 
your ideas — to combine them into force- 
ful action that makes for accomplishment 
and the favorable impression of others ? 
The power of mind can either be dis- 
sipated or it can be concentrated to become 
a tremendous energy. Learn how to direct 
the faculties of your mind— then watch 
the beneficial change in your affairs. 


ACCEPT THIS "?*ee BOOK 


The Rosicrucians (not a religion), a fraternity 
of progressive men and women, has for cen- 
turies exploied the mysteries of mind. They 
have removed superstitions and made men 
and women dynamic m the use of their own 
faculties Write for their free book. The Mas- 
tery of Life . It tells how you may share this 
unique knowledge. Address Scribe : O K M. 


The ROSICRUCIANS 

San Jose (AMORC) California 
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! fore refilling is necessary. A saving in 
1 ink is also claimed. 

Of light-weight aluminum construc- 
tion, the GVb-ounce brush is said to 
eliminate hand fatigue 
Other construction features are 
washers that are reported to make the 
brush absolutely leak-proof; brush tips 
that can be changed easily, using three 








Smooth, steady power at your fingertips! 
Turn out professional-looking projects for 
pleasure or profit — ship, plane, train 
models, costume jewelry, wood carvings, 
puppets, initialed tumblers, etc- Works on 
metal, plastic, wood, alloy, glass, leather, 
bone, stone, etc. AC or DC. 25,000 r.p.m. 
Weighs only 12 ounces. 

USB THE RIGHT ACCESSORIES — Choose 
from the complete line — more than 300 made 
right m the Handee plant 

A GOOD START 
WITH THE 
HAHDEE KIT 
\ Handee and 45 
! Jmost popular ac- 
cessories * G com “ 
m ' jjp pact steel carry- 

ing case. Postpaid, 
$27.50. Handee, 
ORDER NOW with 7 access©- 


ORDER NOW 

SATISFACTION GUARANTEED 1 


ries, $20.50. 


CHICAGO WHEEL & MFC. GO. 

Dept. SA, 

1101 W. Monroe St , Chicago 7, 111 

ARMY-NAVY BARGAINS 

Shotgun nipples, 4 for . . $1 00 

Flints, assorted, 10 for 1 00 

Cartridge belt, cal 30 double row . 60 

Leather belt, black, bar buckle . . 75 

Antique oil cup - 25 

Wire brush, cal 30 . 50 

Krag rear sight Model ’92 1 00 

Prices do NOT include postage 1945 catalog 308 
pages, mailed for one dollar Circular foi 3d 
^tamp 

Francis Bonnerman Sons, 501 Bdwy , N. Y. 12 


15,000 1077 

FORMULAS PAGES 
HOPKINS’ 
“CYCLOPEDIA 
OF FORMULAS” 

Thousands of copies of this ac- 
knowledged leader among books of 
formulas are being used daily. 

$6.00 postpaid (Domestic) 

$6.50 postpaid (Foreign) 


24 West 40th Street, New York 18, 
N. Y. 


Finger-tip button controls ink flow 

standard sizes for varying stenciling 
conditions; and hexagon construction of 
the tip holder which allows the brush 
to be laid down without danger of roll- 
ing. 

The manufacturer, Marsh Stencil 
Machine Company, reports that a sten- 
cil can be marked in three seconds 
with the reservoir brush. 

GREASE»GUN LOADING 

Simplified and Hastened 
by New Fittings 

U sers of pressure-lubrication sys- 
tems can now load hand guns by the 
use of new equipment which elimi- 
nates disassembly of the gun, precludes 
danger of lubricant contamination or 
waste, eliminates air pockets in the 
gun, and permits rapid gun loading 
The system is based on a “gun- 
loader fitting” which is mounted on 
the head of a hand gun and permits 
grease to flow into the grease reservoir 
of the gun in the same manner that it 
flows out into a bearing through a 
lubrication fitting in normal lubrication. 
A loader valve mounted on a bucket 
pump or loader pump, functioning in 
the same manner that a coupler does 
when applied to a fitting, is the com- 
panion item to the loader fitting on 
the hand gun 

Although several hand guns, both 
push-tyre and lever-type, as well as 

EsSSW 
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NEIGHBORHOOD 


Yes, it is safe to say that perhaps 8 out of 10 
families in your neighborhood read at least 
two or three popular magazines. 

This magazine plans to establish in 
every community a service for handling NEW 
ONE YEAR subscriptions for SCIENTIFIC 
AMERICAN. This service, operated independ- 
ently by a reliable resident, will include also 
the handling of new and renewal subscrip- 
tions for all other publications. It will be 
welcomed by magazine readers as a depend- 
able local source through which they may 
obtain their magazines 

Perhaps you can qualify for one of these 
appointments. A neighborhood magazine 
subscription service need not interfere with 
any full-time work you are engaged in, 
although many have developed into profit- 
able full-time enterprises. 

You can obtain full particulars without 
cost or obligation by writing to 

INDEPENDENT AGENCY DIVISION 
Room 1208, 250 Park Avenue 
New York I7 # N.Y. 


When you write to advertisers 
• The Editor will appreciate it if 
you will mention that you saw 
it m 

SCIENTIFIC AMERICAN 


DIAMONDS .... 

Economical Tools of industry 

Many production processes can use 
diamonds with profit — but only when 
they are properly utilized to obtain 
maximum results Now you can obtain, 
in one volume, complete and concise 
information in industrial diamonds and 
their uses in hardness testing, wheel 
dressing, cutting metallic and non- 
metallic materials, machining glass, 
rock drilling, and wire drawing. All of 
this, and more, in 

DIAMOND TOOLS 

By Paul Grodzinski 

Technical consultant. Industrial Diamond 
Review, London 





loader pumps of 25, 35, 100, and 400- 
pound capacity, all equipped with the 
special fittings and facilities required 
by the new gun loading system, weie 
announced by the manufacturer, Ale- 
mite division of Stewart Warner Cor- 
poration, users of guns and bucket 
pumps already in the field can “con- 
vert’ 7 their units to the new system. 

SILVER POLISHES 
in One Minute 
Without Buffing 

J^Vccidental use of a silver-plated 
wire in cleaning phosphor bronze elec- 
trolytically is reported to have given 
birth to a new polishing process that 
may be of major importance m the 
silver industry. Credit for the novel 
electro -polishing method was given to 
Dennis R. Turner, physicist in the 
electronics department of the Research 
Laboratories of the Westinghouse Elec- 
tric Corporation. 

It was explained that ordinarily 
metal articles to be silver plated are 
immersed in a bath of silver-cyanide 



Before electrolytic process, polished 
Spoon (left) looked like one at right 


plating solution and negative current 
sent through, causing a deposit of 
pure silver upon the objects. When 
removed from the bath, they are even- 
ly plated with silver but are white and 
lusterless Hence, they must be buffed 
by hand on a revolving wheel. The 
buffing not only entails an extra han- 
dling of every piece but the loss of a 
certain portion of the silver through 
abrasion. Only by a troublesome, cost- 
ly procedure can the lost silver be col- 
lected and reclaimed. 

With the new method of polishing, 
it was found that the best product re- 
sults from immersing the silver-plated 
object in a bath of silver cyanide so- 
lution normal to the regular platmg 
operation Instead of sending negative 
current through the bath as in plating, 
however, a positive current is applied 
at about four times the amperage 
used to plate the metal, but not con- 
tinuously. The positive energy is ap- 
plied for a few seconds, discontinued, 
then sent through again, and this in- 
termittent action repeated for several 
cycles. When the article has reached 
its peak of luster, it is taken out of 
the bath, rinsed and dried as a finished, 
highly polished product. The entire 


operation takes slightly over a minute. 

So that the current is applied and in- 
terrupted at the proper and regular 
intervals, Mr. Turner connected a 
small motor with a switch that con- 
trols the intermittent flow of energy. 

Although the electrolytic polish can 
be effected equally well by employing 
a plain cyanide solution, it was pointed 
out that the more practical way is to 
utilize the same silver cyanide bath 
used to plate the objects, rather than 
having to transfer them to another 
tank containing only cyanide. 

Industrial practice, it is suggested, 
would be to immerse the metal pieces 
— many at a time — apply a negative 
current to silver plate them, then in- 
termittent positive charges to attain 
the blight finish— all m the same bath. 
In addition to eliminating the buffing 
process, such a procedure would have 
the advantage of retaining m the origi- 
nal solution the small quantity of 
silver removed by the electrolytic ac- 
tion of the cyanide while polishing. 

The new method has been success- 
fully used to polish silvered contactors, 
items of switchgear, microwave appara- 
tus, radar parts, and other devices 
needed in experimental work. 

CONTROL WHEEL FINISH 

Applied By Dipping, 

Shrinks to Base Metal 

By dipping lightweight aluminum cast- 
ings m Tenite II Gel Lacquers, airplane 
control wheels are now provided with 
an attractive, dark red finish that is 
described as smooth and pleasant to 
handle, tough, chip-proof, and easily 
and economically applied 

The lacquers are made by dissolving 
cellulose acetate butyrate plastics pel- 
lets of the desired color and opacity in 
suitable solvents Coatings of this mix- 
ture adhere mechanically to the cast- 
ings through shrinkage of the lacquers 
as they dry Upon cooling and partial 
loss of solvent, the Tenite lacquer sets 
quickly in a hard, continuous -surface 
coating which is characterized by a 
natural high gloss and absence of flash 
or other markings. Polishing and fin- 
ishing operations on the wheels are 
thus eliminated. Lettering is applied 
by stencil to the gel-lacquered surface. 



SOUTH BEND LATHES 


South Bend Precision Lathes are designed and 
built to perform a wide variety of accurate ma- 
chining operations on metals, alloys, plastics, 
fibres, compositions, ceramics, and other ma- 
terials Theirusesin radio, automobile, appliance, 
and other repair work, tool and model making, 
and maintenance are practically unlimited Full 
quick change gear mechanism permits cutting 
48 pitches of screw threads ranging frpm 8 to 
224 per inch. A complete line of practical attach- 
ments increases their versatility and simplifies 
difficult operations. Write for free catalog. 


LATHE BUILDERS SINCE 1906 


SOUTH BEND LATHE WORKS 


-nz. I 


TITAN SLIDE ROLE 

6" diameter Easily read, clearly 
maiked single index scales Gives 
loganthms, reciprocals, squares, 
square roots, sines, and tangents 
Continuous circular calibrations 
cannot go “oft-scale ” Invaluable 
in multiplication, division pro- 
portion com ei sion all mathe- 
matical problems Made of duia- 
ble heavy puie white Vmvlite 
Complete with instruction, $2 95 Leathciette case 
750 additional Monev-back guarantee 

PRECISION INSTRUMENT CO. 

Box 654, Dept BK, Church St Annex, New York 7 



For Scientific and Technical Books 
Try our Book Department 
SCIENTIFIC AMERICAN 


VjSt.V„ Q nden« 

C°" e9 C.ou' seS 


Complete Horn© 
STUDY COURSES and 
self - instruction text- 
books. slightly used. 
Rented, sold, ex- 
changed All subjects 
100% satisfaction Cash paid for used courses Pull 
details & 100-page illustrated bargain catalog Free. 
Write Nelson Co , 1139 S. Wabash At., Dept. 2-31, 
Chicago 5, 111 



4,000 Parts Per 
Day with 
DI-ACR0 Bender 


"Enclosed is picture 
taken in our plant which 
proves the DI-ACRO Bend- 
er will do a real production 
job We are making 4,000 com- 
pleted parts per day, which is 
competitive to most 
Power Presses ” 

(Name on request.) 


Here is an example of "DIE-LESS DUPLICATING’* typical 
of a great variety of formed parts readily made with DI-ACRO 
Precision Machines — Benders, Brakes, Shears. Picture shows 
the finished part formed to die precision, including acute 
right angle bend. Women operating DI-ACRO UNITS 
maintain a high out-put on production work. 




Pronounced "DIE-ACK-RO" 


OTlEIL’IRUlin mFD. co. 


SEND FOR CATALOG 


347 EIGHTH AVE., SOUTH 
MINNEAPOLIS 15, MINN. 
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he Editors Recommend 


PROCEDURES IN EXPERIMENTAL PHYSICS — 
By John Strong, Ph.D. A wealth of useful dlara of 
a practical kind for the constitutor, experimenter, 
and skilled craftsman $7.10 

HIGH FREQUENCY INDUCTION HEATING — 
By Frank W. Curtis Ynvwers man) questions con- 
cerning induction heating and its utilm m industrial 
processes. Thoroughly practical in scope $3.10 

TOOL MAKING — * By C. M. Cole. Instructions for 
making and using all Linds, from personal tools to 
arbor presses, latnes, planers, etc , in different 
metals. $3.60 

THE PSYCHOLOGY OF SEEING — By Herman 
F . Brandt, From motion picture data of eye move- 
ments and use the author has revised many con- 
cepts of seeing. His interpretations will be of value 
to everyone — editors, advertising men, product de- 
signers, safety engineers, and so on — whose living 
depends on the use which people make of their 
eyes $3.8$ 

YOUR HAIR AND ITS CARE — By Oscar L. 
Levin, M.D ^ and Howard T. Behrman , M D. 
Scientific facts about hair — how to save and beautify 
it, treat infections, and so on Real facts — not a 
“cure-for-baidness** screed $2.1© 

EXPERIMENTAL SPECTROSCOPY — By Ralph 
A. Sawyer . Covers theory and types of spectroscopes 
and spectrographs, mounting and use of gratings, 
determination of wavelengths, infra red spectroscopy, 
apectrochemical analysis, and so on Somewhat 
elementary but requires knowledge of physics and 
some physical optics $5.1© 

ATOMIC ENERGY FOR MILITARY PURPOSES — 
A General Account of its Development Under the 
Auspices of the United States Government, 1940 1945. 
The famous Smythe report, tellmg m relatively 
non -technical language of the developments m 
nuclear phvsics that lead to the manufacture of the 
atomic bomb. Paper cover, $1.35? cloth $2.1© 

PLASTICS — By I. JEf. Dubois. Third edition, 
again revised and enlarged, with two four color 
plates. This is an important book on the whole 
general subject of plastics, plus much brand new 
material on synthetic rubber, manufacturing processes, 
and plastics moldings. $4.10 

PLANNING TO BUILD — By Thomas H. Creigh- 
ton. Answers many of the questions asked by 
prospective home builders Planning, design, and 
construction are fully covered $2._6© 

EXPERIMENTAL ELECTRONICS — By Ralph 
H. Muller , IL L. Carman , and M. B. Dross. 
A solid book of eminently practical information on 
the characteristics and non-commumcation applica- 
tions of electron tubes. The text describe# experi- 
ments and presents results. For students, radio 
engineers, communications experts, and the serious 
general reader $5.10 

THE MEANING OF RELATIVITY — By Albert 
Einstein. Second edition with added chapter de- 
scribing advance# since publication of first edition 
some 25 years ago. Requires knowledge of advanced 
mathematics and physics, not a popular exposition. 

$ 2 . 1 © 

A SMALL BUSINESS OF YOUR OWN — By 
Harold 5. Kahm . Simplified, compact, paper-covered 
book that sets out to tell persons with capital rang- 
ing from $10 to $2000 how they can get started in the 
right direction. $1.1© 

A PRACTICAL COURSE IN HOROLOGY — By 
Harold C . Kelly * Definite, outright, practical in- 
structions on watch making, repairs, and adjustment 

$2.85 


Best Seilers 
In Science 


SLIDE RULE SIMPLIFIED — By C. O. Harris. 
How to use a slide rule, without any of the mystifica 
tion that often surrounds this important tool of the en 
gxneer Excellent illustrations make everything clear. 
$3 60 including a slide rule, for book alone, $2.60 

HOW TO SOLVE IT — - By €. Polya. The text 
deals with the general method of solving problems 
It will be of value to teachers but will also find 
wide use by those who have to solve problems re- 
quiring scientific reasoning. $2.6© 

MACHINERY’S HANDBOOK — 23th Edition. 
“Bible of the mechanical industry “ 1911 pages 

of latest standards, data and information required 
daily in shop and drafting room $6.1© 

BUILDING INSULATION — By Paul D . Close. 
When, how, and where to use thermal and sound 
insulation. Fundamentals as well as practical aspects, 
with many typical examples and their solutions 

$4.6© 

ATOMIC ARTILLERY AND THE ATOMIC 
BOMB By John Kelloch Robertson. Standard 
best seller for years, describing electrons, protons, 
positrons, photons, cosmic rays and the manufac- 
ture of artificial radioactivity — now with a chapter 
added on the bomb and the difficulties of its pro- 
duction. $2.60 

PRINCIPLES OF PHYSICS, VOL. Ill — OPTICS 

— By Francis Weston Sears. One of the most 

modern works on physical optics available today 
At college level, it covers the subject with emphasis 
on physical principles rather than practical apph 
cations. $5.10 

ELECTRONIC PHYSICS — By Hector, Lein and 
Sconton* A simplified text for those who desire to 
acquire a sound basis for following the advance of 
applied electronics $3.85 

ASTRONOMY, VOL. 1 — THE SOLAR SYSTEM 

— By Russell , Dugan, and Stewart. Revised edi- 

tion of the first volume of a 19-year old standard 
textbook. Deals with the solar system alone, not the 
stars. $3.5© 

FUNDAMENTALS OF OPTICAL ENGINEERING 
— — By Donald H. Jacobs. This new work starts 
out at the very beginning, is mainly non-mathe 
matical, and is probably the best suited of all 
existing books as an introduction to optical design 
Author is a physicist at Bureau of Standards. $5.60 

WITH THE WATCHMAKER AT THE BENCH — 
By Donald DeCarle. Simple, practical, straight- 
forward instructions on the repair of timepieces, 
with direct implications to the manufacture and 
repair of delicate instruments of all kinds. $3.10 

ELEMENTARY STATISTICS — By Levy mnd 
Preidel. A readable and understandable book on 
statistics that can pay big dividends to business men 
by re-alining their conceptions of the subject $2.35 

ARCHITECTURAL DRAWING AND DETAILING 

— By Dalzell and McKinney. Reasonably complete 

coverage of fundamentals for students or others who 
need a working knowledge of architectural repre 
sentations and terminology, $2 6© 


(The above prices are postpaid in the United States. Add, on foreign orders, 
25*! for postage on each hook, except a# noted, ) 

(AH prices subject to change without notice.) 


For Sale by: September, 1946 

SCIENTIFIC AMERICAN, 24 West 40th Street, New York 18, N.Y. 

I enclose $ for which please forward at once the following books: 


Name 

Address 

Write us for information on books on any subject.' We can supply any hook in print. 
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ENT BULLETIN 
BRIEFS 


Conducted by K. M, CANAVAN 


(The Editor will appreciate it 
if you will mention Scientific 
American when writing for any 
of the publications listed below ) 


Die-Less Duplicating. Summarizing 
recent developments in “die-less 
duplicating” with specially designed 
tools, this 40 -page illustrated catalog 
describes their applications and ad- 
vantages. These piecision tools, high- 
ly flexible m operation, are finding 
increasingly wide use on production 
lines where metal wire, rod, and strip 
are shaped, as well as m experimental 
shops and laboratories. Request Cata- 
log Number 46-10. O'Neil-Irwm Manu- 
facturing Company, Minneapolis IS, 
Minnesota — G? atis. 


Recommended Practice of Street and 
Highway Lighting, Compact fac- 
tual information on the necessary 
amount of illumination needed to in- 
crease traffic safety and decrease the 
highway death rate is given in this 32- 
page report Illuminating Engineering 
Society , 51 Madison Avenue, New York 
10, New York. — 50 cents. 

Insulation in the Home. This eight- 
page circular gives brief but succinct 
details of methods of home insulation 
by which, it is reported, as much as 
50 percent of heating fuel can be saved 
and summer comfort increased. The 
facts presented are the results of sev- 
eral years of university research. All 
available types of insulation were 
studied. Request Circular F6.0. Small 
Homes Council, University of Illinois, 
Urbana, Illinois. — Gratis 

Color Harmony for Industrial Plants 
is a four -page folder showing how 
properly selected wall, floor, and ceil- 
ing colors can promote production, 
safety, and cleanliness, and build 
worker morale. It supplements the 
article on page 123 of this issue. Request 
this folder from Scientific Amencan, 
24 West 40th Sti eet, New York 18, New 
York — Gratis . 

Drill Bushings. This four-page folder, 
punched for loose leaf binding, is 
essentially a listing of standard stock 
sizes of drill jig bushings. Products 
Engineering Company, 9045 Wilshire 
Boulevard, Beverly Hills, California . — 
Gratis. 


Microchemical Services. This eight- 
page bulletin answers the question 
“What does a micro-analytical labora- 
tory do?” It also summarizes the work 
of one consulting laboratory. Foster D. 
Snell, Inc., 305 Washington Street , 
Brooklyn 1 , New York. — Gratis. 

The Watertown Book of Plastics lists 
and describes, in 44 pages, with il- 
lustrations, a large number of the more 
important industrial plastics. These in- 
clude different molding compounds, 
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REVISED LAPIDARY HANDBOOK 

by 

J HARRY HOWARD 

Successor to the author’s HANDBOOK 
FOR THE AMATEUR LAPIDARY. 
Completely re-written. 

Much enlarged — 225 pages. 

About 70 illustrations 
Modem techniques. 

Much new material never published before. 
Excellent cloth binding 
Good index. 

PRICE #3 00 POSTPAID. 
Published May 1. 

Order from your book store, your lapidary 
supply house, this magazine, or the 
author. 

J. HARRY HOWARD 

504 CRESCENT AVE. - GREENVILLE, S C. 




MINIATURE 
ENGINES 

Gasoline — Steam 
Air — Locomotive 

THE WORLD'S 

MOST FASCINATING HOBBY 
Build them yourself — In your own shop 
With your own tools 

Sond 10 cents for my illustrated 
catalogue listing the world's 
largest selection of miniature 
engine castings and drawings. 

WAYNE MILLER 

Suit. 204 

Engineering Bldg., Chicago 6, U.S.A. 




This is 
Perhaps 
the WORLD’S 
SMALLEST 
MOTOR 


1" x iy a * X 2" mad© for 27 volts DO 
runs on, 4 Flashlight batteries 
REVERSIBLE 
DRIVE it as a generator 1 
ELAN 64- N Dey Street, New York 7, 


J 3 


.00 


N. Y. 


Make Your Own 


TELESCOPE 


JTXTENSIVE, practical instructions 
for making excellent telescopes 
capable of serious astronomical 
work, including the glass miirors 
and at a cost of less than $25 for 
materials, are presented in 

AMATEUR TELESCOPE 
MAKING 

(500 pages, 316 illustrations) 

$4.00 Dostpaid, domestic; foreign $4 35. 
^ FTER you have made your tele- 
scope, there will he other optical 
apparatus that you will want to 
make. Then the book you will 
need is 


AMATEUR TELESCOPE 
MAKING — ADVANCED 

(650 pages, 361 illustrations) 

$5.00 postpaid, domestic; foreign $5 35 
Ask for detailed information on 
these two practical books on an im- 
portant scientific hobby. A postal 
card will do. 

SCIENTIFIC AMERICAN 

24 West 40th Street, N, Y. 18, N. Y. 


thermosetting materials, thermoplastics, 
and so on. It also describes production 
methods. A “plastics comparator,” in- 
cluded in the manual, is a handy ref- 
erence check chart. The Watertown 
Manufacturing Company , Watertown , 
Connecticut . — Gratis. 

50 Billion Records Can’t Be Wrong. 

Microfilming, whereby valuable rec- 
ords, drawings, and so on, can be filed 
with a saving of 98 percent m space, is 
fi.ere explained in detail, together with 
discussions of the equipment required 
Recordak Corporation , 350 Madison 

Avenue , New York, New York . — Gratis 

Synthetics Bring New Era in Per- 
fumes is a 20 -page pamphlet out- 
lining the development of synthetic 
chemistry and how it has provided the 
field of perfumery with new raw mate- 
rials which have usurped nature’s prod- 
ucts in the entire perfume industry. 
E. I. du Pont de Nemours and Company, 
Inc., Wilmington 98, Delaware. — Gratis. 

Solving Industrial Crimes, Case No. 

32, is a pocket-size pamphlet which 
shows briefly how measuring and re- 
cording instruments can reduce waste m 
a wide range of industrial production 
processes. The Esterhne- Angus Com- 
pany, Inc., Indianapolis 6, Indiana . — 
Gratis. 

How TO Speed and Simplify Cleaning 
Methods in Industrial Plants gives 
specific information concerning such 
procedures as rust removal, water- 
scale elimination, steam cleaning, paint 
stripping, metal surface treatment, and 
general maintenance. Turco Products, 
Inc., Export Sales Division, P. O. Box 
2649 Terminal Annex, Los Angeles 54, 
Cahfoi nia. — Gratis. 

You’ve Got Something There. This 
amusing yet instructive 20 -page 
booklet on one company’s suggestion 
system can point the way toward the 
development of similar systems in 
other industrial plants and offices. The 
B. F. Goodrich Company, Akron, Ohio 
— Gratis. 

Norelco Diamond Dies. How diamond 
dies are made for industrial applica- 
tions is described in this eight-page 
illustrated booklet. The various steps 
are detailed with text, drawings, and 
photographs. North American Philips 
Company, Inc., Publicity Department, 
100 East 42nd Street, New York 17 , 
New York. — Gratis . 

Magnesium Anodes for Cathodic Pro- 
tection is a 13 -page illustrated 
booklet presenting information on this 
method of corrosion control for indus- 
try. The Dow Chemical Company, 
Magnesium Division, Midland, Michi- 
gan. — Gratis. 

Our Industrial Air Power is the title 
of a motion picture film showing the 
many industrial uses of compressed air. 
This 25-minute film is available with- 
out charge on a loan basis for showing 
before students, engineering societies, 
and other groups. Quincy Compressor 
Company, Quincy, Illinois. 


"A SIX BOON HOUSE. 
$2800.00 Complete, 
Ready for You 
to Move In" 

by George W Pearce 

The author, a mechanical engineer, re- 
views the history of housing; and shows how 
building costs have risen m .the last 150 
years until few families can buy a house 
adequate for their needs. 

He then describes how, by the use of 
various money-saving building methods, a 
large, modern, 6-room, thoroughly insu- 
lated, fire resistant, 2 -bath bungalow with 
garage can be had most anywhere in the 
United States for #2800 00. 

Included with the book are 10 folded 
drawings 12" wide x 18" long. These 
drawings by Mr Pearce show all the de- 
tails. of construction for this house — the 
wiring, the plumbing, the automatic oil 
heating system and the fluorescent lighting 
The book is devoted to showing how similar 
savings can be made on any house of any 
style, size or floor plan. 

A very readable and interesting book. 
Every prospective home owner should have 
a copy. 138 6" by 9" pages, 26 illustra- 
tions, leatherette bound, 10 large drawings. 
Send #2 00 to TECHNICAL PRESS, 
Box 42G, Swampscott, Mass, and your copy 
will be rushed to you postpaid. Distributed 
solely by Technical Press — Not sold in 
book stores. 



VEEDER-ROOT INC HA ^T 2 


U. S. Army M-12, 3 Power, 12° 12' Field 

PANORAMIC TELESCOPE 


Less Than 50 Available 
is SPA Postage 

$12.5# 

Rush Order & Remittance, To 


F W. BALLANTYNE P O. Box 382 

Point Pleasant Now York 


INVENTORS 


HOW IS THE TIME TO 
PATENT YOUR INVENTION 

Manufacturers everywhere 
arc buying patent rights 
now, so they will have 
new items to make and 
sell for civilian consump- 
tion as soon as the war 
is over. You should look j 
ahead to the future, too. I 
Protect your invention / 

and yourself by applying^ 
for a patent now* 

GET FREE “PATENT GUIDE" 

Our free 48-page “Patent Guide” tells 
what details are necessary to apply « 
for a patent; and countless other facts } 
you will want to know. Mad coupon 
for Free “Patent Guide” and '“Record \ 
of Invention”' form today* 


CLARENCE A. OBRIEN 
Er HARVEY B. JACOBSON 


| Registered Patent Attorneys , i 

I 65- J Adams Bldg., Washington 4, D. C. I 
( Please send your 48 -page “Patent Guide” | 
I and your “Record of Invention’ * form * 
| FREE. This request does not obligate me. § 

I _ * 

■ Name. , * ... * I 

| Address. .... . * * * | 

J^City ... ....... State j 
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XEW 

TECHNICAL 

BOOKS 

Scientific Instruments 

by Herbert J. Cooper , Editor 

This book, replete with diagrams and 
photographs, discusses a wide range of 
instruments designed for making physical 
measurements Not only laboratory instru- 
ments but those used m the field, in 
industry and commerce are well covered. 

CONTENTS: Optical Instruments, 
Measuring Instruments, Navigational 
and Surveying Instruments; Liquid 
Testing, 

304 pages Illustrated $6 00 

PLASTICS — Scientific and 
Technological 
by Ronald Fleck 

Here is an up-to-date and comprehensive 
book covering the scientific and technolog- 
ical aspects of the ever-growing plastics 
industry It comprises a critical survey of 
literature and a correlation of scattered 
data of value both to the chemists and to 
the practical men of the plastics industry. 

CONTENTS: History of Plastics; 
The Chemistry of Plastic Materials; 
The Manufacture of Plastic Materials; 
The Physical Properties of Thexmo- 
Setting Materials; Plywood and Im- 
pregnated Wood; Manufacture of 
Dies and Molds; The Manufacture 
of Plastic Articles; Appendices. 

325 pages Fully Illustrated $6.50 


Modem Organic Finishes 

by Rolltn H. Wampler 

An over-ail picture of modern industrial 
finishing operations as well as descriptions 
of modem finishing materials and equip- 
ment are described in this book. Main 
emphasis throughout is on proper selection 
and correct use of materials and equip- 
ment to get the best possible finish at 
minimum cost. 

CONTENTS: Modem Organic Fin- 
ishing Materials; Modern Application 
Methods; Drying Methods; Product 
Handling^ in the Finishing Depart- 
ment, Finishing Processes; Bibliog- 
raphy, Index. 

452 Pages Fully Illustrated $8.50 


Introduction to Emulsions 

by George M. Sutheim 

Emulsions are now entering many new 
fields of modern industry. This^ timely and 
useful book discusses the principles, prop- 
erties, methods of preparation and prac- 
tical applications of emulsions. It features 
an extensive bibliography and a comprep 
hensive alphabetical list of emulsifying 
agents. 

CONTENTS: Theoretical Founda- 
tions; The Physical Chemistry of 
the Emulsifying Agents; The Chem- 
istry of Emulsifying Agents, The 
Formation of Emulsions; The prop- 
erties of Emulsions; The applications 
of Emulsions; Glossary. List of Emul- 
sifying Agents; Bibliography, Index. 
260 pages $4.75 

(To above prices add 10 cents domestic 
postage for each book. For foreign post- 
age add 35 cents for each book.) 

(All prices subject to change without 
notice.) 
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24 West 40th Street New York 18, N. Y. 


Our Book Corner 

THE BOOK DEPARTMENT of Scientific American is conducted, with the co- 
operation of the Editors, to make available for you a comprehensive book 
service. Each month the Editors select and review in these columns new books 
in a wide range of scientific and technical fields In addition, they are ready 
at ail times to advise you regarding the best available books on any subject. 
You are invited to use this service freely Tell our Book Department what 
kind of books you want, and you will be furnished with the names of available 
books, including prices When inquiring about books, please be specific, 
remember that we can be of the greatest help only when you tel! us just what 
you are looking for Books listed in these columns may be ordered from our 
Book Department. Add 25 cents per book for mailing outside U S All re- 
mittances are to be made in 0. S funds Prices given are subject to change 
without notice. 

TO MAKE CERTAIN that books ordered by or for men in the Army, located in 
the United States, or men in the Navy, Marines, or Coast Guard, located any- 
where will be delivered, insurance fees should be sent with orders, as follows 


To $5 in value, 3 ft additional; 


THE ATOMIC REVOLUTION 
By Robert D. Potter 

P resent at a now historic meeting 
when successful splitting of the atom 
was announced m January 1939 was 
the author of this book, a physicist and 
research worker as well as a writer of 
no small ability. In the world-stirring 
years which have elapsed since that 
date Mr. Potter has followed closely 
the whole development of nuclear fis- 
sion Into the pages of the present 
book he has crammed the cream of his 
acquired knowledge. He not only pre- 
sents the available facts m simple and 
non-techmcal language, but he also 
analyzes the present and future possi- 
bilities arising from the splitting of the 
atom — military, medical, and industrial 
(165 pages, 9 by 12 inches, well illus- 
trated with photographs and drawings.) 

— $3.60 postpaid — A.P.P. 

YOUR FUTURE IN AVIATION 
By J. Fred Henry 

N ot a sensational, misleading guide 
to quick riches in aviation, but a 
solid, reliable study of the vocational 
opportunities which really exist in avi- 
ation, and of the training needed to 
qualify for such opportunities. The 
information is detailed and specific, 
and covers almost every phase of avia- 
tion manufacture, operation, air trans- 
port, fixed base and airport work, and 
government service. (328 pages, 5 x /2 by 
8 inches, unillustrated.) — $3.10 postpaid. 
— A K 

THE WEATHER FOR A HOBBY 

By Raymond Yates 

H ere is an intriguing little book that 
holds within its pages the essence of 
one of the world’s most challenging 
and fascinating hobbies. Tone and 
treatment are both chatty and non- 
technical as regards meteorological , 
theory and practice. In line with its 
title, the book has a main purpose of 
explaining the construction of simple 
instruments with which the amateur 


from $5 to $25, 100; from $25 to $50, 15ft. 


Because of increased production costs 
of books, publishers 7 retail prices to- 
day are subject to constant change. It 
may be necessary, therefore, for our 
Book Department to advise book pur- 
chasers of increased costs, even when 
orders sent are based on current quo- 
tations. 

The Editor 


may make his own weather observa- 
tions In no case does an instrument 
herein described require more than a 
minimum of tools, skills, or parts. Most 
of the parts are of the type to be found 
about the house or at the local auto- 
mobile and bicycle shops. Also, the 
basic principles underlying the home- 
made instruments are stressed, rather 
than hard and fast rules of manufac- 
ture. There is ample room for in- 
genuity and experiment. Simplicity 
and home-built equipment notwith- 
standing, the book offers a starting 
point for a genuinely intellectual hobby 
calculated to provide more than a little 
benefit for those who enter upon it (172 
pages, 6 by 8 inches, 14 half-tones, 48 
figures and diagrams, 4 tables ) — $2.85 
postpaid — E F.L. 

FEATURES OF THE MOON 

By J. E. Spurr 

T wo years ago the author, after 26 
years of hobby study of Mt. Wilson 
photographs of the Moon and after a 
lifetime as a geologist (formerly Chief 
Metal Mining Engineer, Bureau of 
Mines, later Editor of Engineering and 
Mining Journal) published “The Im- 
brium Plain Region of the Moon.” Now 
he extends this study to the whole 
Moon and includes the entire former 
book within the newer one. He favors 
the volcanic theory of the craters. De- 
tail by detail in minute particular he 
goes over the Moon’s surface inter- 
preting the sequence of events as a 
geologist sees them but, of course, very 
largely (fully half) overlapping the 
astronomer’s point of view. There is 
enough detailed, specific material in 
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this big book to keep an amateur as- 
tronomer actively occupied at his tele- 
scope for years checking and examin- 
ing. He must use an erecting lens 
and relearn his lunar map, since Spurr 
re-erects the astronomer’s inverted 
images — or he can invert the book (122 
plus 331 pages, 7 by 11 inches, 14 Mt 
Wilson photographs, 95 drawings.) — 
$5 10 postpaid. — A G.I. 

BUILDERS FOR BATTLE 
By David O. Woodbury 

R unning through the text of this story 
of how our Pacific Naval Air Bases 
were constructed, is the definite feeling 
that the author was at the scene and 
knows what he is writing about. Such 
was the case. Thus this story of one 
of the mightiest construction feats in 
history bears the stamp of authenticity. 
It can be read for pure enjoyment, it 
can also serve as a reference book for 
students and historians who would dig 
deeply into the records of mechanical 
and technological feats which did so 
much to Insure victory in the Pacific. 
(415 pages, 7 by 10 inches, 25 full page 
drawings and 48 smaller but equally 
important sketches, well indexed ) — 
$7.60 postpaid — A P P 

"STEP DOWN, DR. JACOBS 80 

By Thornwe! ! Jacobs 

A monumental autobiography by a 
remarkable personality whose keen 
observation and appreciation of human 
activities and foibles has given his work 
the quality of a chronicle of his times 
Fascinating reading of a boyhood and 
youth whose strata piled one on an- 
other to produce a man, an educator, 
a philosopher, and an American the 
likes of which grow ever fewer The 
details of the refoundmg of Oglethorpe 
University, the story and aura of the 
sealed Crypt of Civilization (a project 
in which Scientific American played a 
prominent part), the soundly reasoned 
— if personal — opinions of war, politics, 
economics, and “democracy as it is” 
make a story unmatched for sincere, 
breathing vitality m a day of shallow, 
half-felt statements (1094 pages, 6 by 
9 inches, 8 half-tones ) — $4 85 postpaid 
— E F L. 

PHYSICAL METHODS OF 
ORGANIC CHEMISTRY 
Edited by Arnold Weissberger 

A lthough we place Dr. Weissberger 
as the editor of this important 
book, his function has been no less 
important — to gather together into a 
single work the contributions of 27 
specialists in various phases of the 
physics of organic chemistry The sub- 
ject is instruments and the technique 
of using them to determine essential 
facts about organic (or inorganic) 
compounds The value of this ex- 
traordinarily capable compilation is 
great but difficult to estimate. It will 
promote progress by saving time which 
workers would otherwise spend dig- 
ging required methods from a scat- 
tered literature, and by improving the 
accuracy of determined data. Only one 


of the two volumes of the book has so 
far appeared. The second is awaited 
with anticipation. (736 pages, 6 by 9 
inches, illustrated ) — $8 60 postpaid — 

D H.K. 

POTTERY PRODUCTION 
PROCESSES 

Edited by J. J. Svec 

A mateur and professional alike will 
find much instructive material in 
this compact little volume produced 
by a recognized authority in the pot- 
tery field. In 19 chapters it covers the 
general subject of pottery production 
with emphasis on the economies neces- 
sary to volume output. It also calls 
particular attention to those steps in 
manufacture where defects are most 
likely to occur. (70 pages, 6 by 9 inches, 
lavishly illustrated, paper covers) — 
$210 postpaid. — A.P.P. 

DICTIONARY OF FOREIGN 
TRADE 

By Frank Henius 

A comprehensive and well-organized 
book, this dictionary should be a 
boon m any office engaging in foreign 
commerce. In addition to definitions 
that do not hesitate to become ex- 
planations when necessary, the text 
contains abbreviations at the beginning 
of each alphabetical section as well as a 
small section defining the abbreviations 
of several languages The second por- 
tion of the book is comprised of speci- 
men forms illustrating the various 
papers common to the trade For com- 
plete clearness, the forms and defini- 
tions are both cross-indexed in a 
thoroughgoing effort to tie up any 
loose ends. A table of weights and 
measures is mcluded (745 pages, &V 2 
by 9 mches, 233 specimen pages ) — 
$1010 postpaid — E F L. 

OUR OIL RESOURCES 

Edited by Leonard M. Fanning 

E ighteen authorities on petroleum 
problems have contributed their 
thoughts and data to this comprehen- 
sive survey of our oil resources, pre- 
sented m terms of geological knowledge 
as well as engineering and scientific 
learning. While emphasis is largely 
on physical aspects and the important 
phases of conservation, the text relates 
also to the sociological implications of 
petroleum and its increasing signifi- 
cance m international affairs (331 
pages, 6 by 9 inches, a few illustra- 
tions, numerous tabulations, well in- 
dexed.) — $4 10 postpaid — A P P 

LUTHER BURBANK, A VICTIM 
OF HERO WORSHIP 
By Walter L Howard , Pfi.D. 

S eething furor over Burbank still 
seethes and nearly all take sides, 
often vigorously. Now comes the recent 
director of the College of Agriculture 
of the University of California and 
calmly, judicially, objectively, strikes 
a balance, explaining how some could 
paint Burbank white, others black, yet 


500,000 III! 

LI1SES 

Buy them for a fraction of their 
original cost U S. ARMY and 
NAVY surplus lenses and prisms 

RIGHT ANGLE PRISM 23 m/m sq face ea $1 25 

RIGHT ANGLE PRISMS 40 m/m sq face ea 1 75 

PERISCOPE EYE PIECE set V Dia ea 1 50 

ACHROMATIC BINOCULAR OBJECTIVE, 52 
m/m Dia 174 m/m PL coated, peifect ea 3 75 
WIDE ANGLE EYEPIECE — All coated optics, 
mounted in a focusing cell, 2 " clear aper- 
ture, 1 PL, 3 achromatic lenses, Value 
$125 00 , Perfect ea 9 50 

5 POWER TANK TELESCOPE (M71> Brand 
New Coated Optics, Completely Assembled, 

Value $345 00 Peifect ea 29 50 

COMPLETE SET OF OPTICS from Periscope 
Rifle Sight Value $24 00 ea 2 25 

9 PERFECT LENSES to make 5X tank Artillery 
Scope Value $140 00 10 00 

METAL PARTS to make a complete 5X Tank 
Artilleiy Scope Diagiam included 7 50 

5 Lbs OPTICAL GLASS Lens & Pi ism blanks 
Index and dispersion “marked” ... 4 75 

Send S cent stamp for “BARGAIN” list 

A JAEGERS 

BOX-84 A SO OZONE PARK 20, H Y 


THE BINARY SLIDE RULE 

equals a 20 Inch 
Straight Slide Rule xn 
precision, Has C, Cl, 
A, K, Log, LL1, LL2, 
LL3, LL4, Binary, Add 
and Subtract Scales 
Gives Trig Functions 
from 0 to 90 degrees 
and reads to 1 Mmute 
The Engine - divided 
Scales are on white 
enameled metal Per- 
manently accurate Dia 
8 V 4 " Large figures and 

giaduations eliminate 

eyestiam Exceptional value and utility Puce, 
with Case and Instructions, $5 80 Circulars free 
Youi monev back if you are not entuelv satisfied 

Gilson Slide Rule Co., Stuart, Fla. 

Slide Rule Makeis since 1915 



MAGIC ELECTRIC WELDER 

110 volt AC-DC, welds, biases, soldeis, cuts 
all metals easy to use, full du actions Com- 
plete with power unit, flame and metallic arc 
attachments, carbons, fluxes, rods, mask Used 
by the Navy For professional 01 hobbyist 
Only $19 95 

MAGIC WELDER MFG. CO. 

239 Canal St Dept PA-9 New York Cits 


iSiStiraiiiiii: 

Invention, 




For 

• MODEL MAKERS 

• MAINTENANCE 

• HOBBY SHOPS 

• HOME SHOPS 

• SALVAGE PARTS 


Easy to Plate CHROMIUM 

GOLD, SILVER, NICKEL, COPPER 
. „ . For Pleasure and Profit! 

If you have a workshop — at home 
or In business — you need this new 
Warner Electroplater. At the stroke 
of an electrified brush, you can 
electroplate models and projects — 
you can replate wom articles, fau- 
cets, tools, fixtures, silverware, etc. 
with a durable, sparkling coat of 
metal . . . Gold, Silver, Chromium, 
Nickel, Copper or Cadmium. Method 
Is easy, simple, quick. Everything 
furnished — equipment complete, 
ready for use. By doing a 6 it of work 
for others . your machine can pay for 
itself within a week. Se make your 
shop complete by getting a Warner 
Electroplater right away. Send to- 
day for FREE SAMPLE and Illus- 
trated literature. ACT AT ONCEI 
WARNER ELECTRIC CO., DEPT. J-48. 
603 N. Wells St., Chicago IO, Illinois 


FREE Details & Sample 


J WASHER ELECTRIC CO., 663 N. Welts. Chicago 10, Dept. J-4S { 
J Gentlemen: Send Free Sample and Details to: j 
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IN STOCK AGAIN! 

Achromatic Kellner Eyepiece M-l 



Witu high eyepoint Completely assembled Ready 
to use in telescopes, binoculars, microscopes, 
finders, spotting 'scopes or wherever a very superior 
wide- field ocular of fine definition and great light 
gathering qualities is required Both eye and field 
lenses are achromatic and fiuonde coated 

a) EFL 0 785" (12 5 X) OD %" $5 00. 

b) With crosshair $6 00 

c) Bushing to fit 1^4" tube $3 00 extra. 

Bushing to fit your tube $4 00 extra. 

3.LENS ACHROMATIC EYEPIECE 


Six lenses! Finest eyepiece eier made anywhere Our 
greatest buy to date Made of three sepatate achro- 
matic elements (illusti ated) All outside sur- 
faces fluoride coated In focusing mount 1 13/16" 
(43mm ) clear aperture, flat field to edges Focal 
length 1*4" (32mm ) (SX) 69° angle. Outside 
diameter of mount 2*/ s " (54mm ) 

Each $15 00 plus postage Quantity definitely limited. 
Order at once Lenses only for above, $9 00 per set 

TELESCOPE INVERTER 

a) Did YOU ^ 

buy our foe- ‘ 
using eye- 
piece? Now 

you may ob- 
tain an in- 
veiter that 

threads di- 

rectly into it 
T ransform 
your astronomical telescope to terrestrial use Com- 
bination also serves low power microscope. 

Sleeve 1%" OD, $7 00 
Other diameters $8 00 

b) BUSHING; threads into focusing eyepiece. 

Standard 114" G.D @ $3 00 
To fit your special size tube, $4 00 





PRISM 


Best optical quality 
Precision ground to 
“astronomical" toler- 
ances. Used either for 
telescope diagonal or 
inverter. Small prism cemented to larger one. 
Small prism: 1 9/1-6" x 1 9/16" face Larger: 
1 9/16" x 2*4" face Fluoiide coated In mount — 
$12 Limited supply 



PANORAMIC TELESCOPE, M-1 



3-rower, field 12° 12* 
(illustrated) All 
gov't - inspected and 
accepted merchandise 
Not second hand but 
brand new They’re 
army suiplus 

$20.00 " 

Less than 300 avail- 
able' Order now — 
while price is low 


DIRECTIONAL COMPASS 

Famous make. Pocket watch size. 
Easy to read, durable metal, un- 
breakable crystal Fine bearing, 
sensitive. Ideal for campers, hunt- 
ers, motorists, etc. $1,00, postpaid. 


Include Postage — Remit with Order 
Catalog of Lenses, Prisms, etc. Send 10c 


HARRY ROSS 

MICROSCOPES 

Scientific and Laboratory Apparatus 
70 West Broadway, N. Y. 7, N. Y. 


both be right. He states that, while 
fair-minded people still accord Bur- 
bank a place m the scientist’s Valhalla 
tor his accomplishments m plant breed- 
ing, friends gave him a false and huge 
build-up which his excessive egotism 
led him to let ride, and this ruined him. 
This book is no stuffy study but a live, 
readable, absorbing, human narrative 
and analysis Some chapters: Burbank 
the Egotist; Burbank the Pariah of 
Scientists, Burbank’s Ethics; Burbank’s 
Religion, Summary of Burbank’s Prod- 
ucts. (206 pages, 7 by 10 inches, illus- 
trated, paper cover, as it is issued as 
a part of the scientific journal Chronica 
Botanica ) — $3 85 postpaid — A G I 

THE STORY OF THE 
HELICOPTER 

By Devon Fronds 

A pilot in his own right, Mr Fran- 
cis is also an experienced writer on 
aviation with a profound interest in the 
helicopter. His latest book presents an 
attractive and accurate account of the 
historical and modern development of 
the helicopter; readers will also find in 
it an interesting and simple explana- 
tion of principles and practice. Present 
and future possibilities are dealt with 
and the most important machines are 
described and illustrated The book 
abounds with fascinating personal 
glimpses of the great pioneers — Da 
Vinci, Cierva, Sikorsky, and many 
others. Original research by the author 
brmgs Edison into the helicopter pic- 
ture, along with other noteworthy ad- 
ditions to the general development of 
the subject — (182 pages, 814 by 5V 2 , 
$310 postpaid .) — A K 

THE RADIO AMATEUR’S 
HANDBOOK 

1 946 Edition 

L atest edition of this hardy peren- 
nial covers principles and design of 
radio transmitters and receivers, 
equipment construction, tube charac- 
teristics and miscellaneous data, and 
the general subject of radio operation. 
Bound into the volume are over 200 
pages of advertising. (Over 650 pages 
total, 6% by 9!4 inches, lavishly illus- 
trated ) — $1 00 postpaid — A P.P. 

VAPOR ADSORPTION 

By Edward Led oux 

A vast amount of scattered material 
dealing with the important subject 
of adsorption has been brought to- 
gether and correlated by the author 
in a compact book that will prove valu- 
able to both pure scientists and their 
industrially minded confreres. The sub- 
ject matter is divided into four parts: 
Static Adsorption, Saturation of Air, 
Dynamic Adsorption, and Industrial 
Applications. An important part of the 
text is necessarily devoted to the con- 
ditioning and purification of air. The 
treatment is penetrating and assumes 
the reader’s familiarity with basic 
thermodynamics and engineering. (360 
pages, 5^> by 9 inches.) — $8 60 postpaid. 
— DJLK. 
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Complete with glass 
tool, 5 abrasives, rouge, 
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6" — $5 25 8" — $7 75 
10" — $13 00 12" — 
$23 00 
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Eye - Pieces, Lenses, 
Lens Blanks etc 
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RAMSDEN EYEPIECES 
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each #5.10 

EQUATORIAL MOUNTINGS 
Combination Eyepiece and 
Prism Holder 

Mirror cells with ring for tube 

Prisms highest quality 
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C. C. YOUNG 

25 Richard Road East Hartford Conn 


OPTICAL SPECIALTIES 
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Telescoptics 

A Monthly Department for the Amateur Telescope Maker 

Conducted by ALBERT G. INGALLS 

Editor of the Scientific American books "Amateur Telescope Making" 
and "Amateur Telescope Making— Advanced" 


L ast month in this department George 
P Arnold, a gi aduate student m 
nuclear physics, State College, Pa., of- 
fered extensive and definitive data on 
the design, testing, and performance of 
the Dall-Kirkham spherical secondary 
telescope Figure 1, squeezed out of 
that layout, shows his telescope, a 10". 

So well was the spherical secondary 
(why not simply the “s.s ”? ) principle 
regarded some years ago (1938) when 
Kirkham referred it to those m charge 
of the 200" telescope, that it probably 
will be used on the tenth-scale (20") 
model. Before the 200" was built a 20" 
model was made and tried out, and 
that very interesting model was not 
afterward tossed on any junk heap or 
given to any of us TNs to get it out of 
the way (maybe we should have 
asked!) but instead it was mounted on 
the roof of the Astrophysical Labora- 
tory at “Cal Tech” where it will be 
used m its own right Last January, 
during exchanges of mixed telescoptical 
lore with Porter such as have gone on 
by mail every few days since 1926, he 
wrote the following note m pencil on 
the bottom of a page' “In our tenth- 
scale Cass — our guinea pig — the pri- 
mary was and still is spherical, as Dr. 
Anderson was in a hurry to get it 
working, and the secondary was cor- 
rected to fit it Dr Anderson is now 
computing the changes required in the 
primary if the secondary is made 
spherical and it seems that his pro- 
cedure follows Kirkham exactly.” 

Your scribe recalls that at various 
times when “Kirk’s” ideas were shown 
to Dr. Anderson via Porter they, and 
evidently Kirkham himself, were very 
well thought of. 'Telescoptics lost much 
when the genius Kirkham died after 
prolonged pathetic vicissitudes re- 
vealed in letters in files still preserved. 
“Kirk” was one day suddenly made 
highly aware that he had been ill with 
pulmonary tuberculosis for years, and 
it is a fact that his attempts to help 
other amateurs less well favored with 
a knowledge of design optics were a 
contributing factor in his fatigue and 
ultimate death. He wrote m 1938, when 
working on an invention: “If I can 
dope out a way to make diffraction 
gratings 10" long in a few minutes, I 
can go to the sunny southland — which 
I realize is about the only hope I have 
of living to see 1940.” A proposal to 
collect a fund from amateurs was then 
made but Kirk apparently was not in 
favor of it. He died in 1943, at Pendle- 
ton, Oregon. 

Returning to the Dall-Kirkham or, 
as Dali prefers, the Kirkhaxn-Dall: In 
1672 William Cassegrain proposed a 


telescope having a paraboloidal pri- 
mary and a secondary to suit, which 
called for a hyperboloidal convex It is 
passing strange that he thus was able 
to set the mode for almost three cen- 
turies, when the s s telescope with 
spherical convex secondary and elLpti- 
cal primary was just as obvious and 
simpler. Probably, however, he asked 
for the hypeiboloid'al convex simply be- 
cause he had the thought fixed m his 
mmd that a reflecting telescope neces- 
sarily called for a primary which was 
paraboloidal. 

This leads to a new question Since 
Cassegrain didn’t, himself, invent the 
actual idea of a telescope having a 
secondary mirror and perforated pri- 
mary, for Gregoiy had already pub- 
lished it in 1663 (Bell, “The Tele- 
scope”) , and since he failed to find 
the spherical-secondary-elliptical-pri- 
mary idea only recently found by Dali 
and Kirkham, is the Dall-Kirkham 
telescope then a Cassegraiman tele- 
scope of any kind or at all? Why isn’t 
it simply the Dall-Kirkham telescope 9 
Thus deposed as a child of the Casse- 
graiman, it becomes instead a brother 
of the Gregorian and Cassegiamian. 
If this is logic then this is advanced 
as the declaration of independence of 
the Dall-Kirkham telescope. In time 
it is likely to supplant the Casse- 
gramian. The poorer form was discov- 
ered first. 

That it took nearly three centuries 
to find a thing so simple and so obvious 
(after the event) is perhaps a reproach 
to the past personnel of telescoptics 
Another such reproach is the obvious 
and beautifully simple Schmidt prin- 
ciple, only recently hit on. During the 
two decades of this department’s tele- 
scoptical life many proposals for new 



Figure 1 : Arnold's s.$. telescope 


principles have been submitted and 
many of them have proved to have been 
anticipated by someone or other One 
gets the feeling that every possible ave- 
nue has already been explored and ex- 
ploited, with nothing left to discover 
History shows, on the contrary, that in 
such situations the unborn souls of 
more discoveries are flitting around in- 
visibly overhead, eagerly waiting to be 
discovered and named for the discov- 
erer. While most searchers evidently 
look for complexity, the best finds 
usually prove to be simple, like the s.s 
telescope and the Schmidt 

B uilders of compound telescopes 
should, though they usually do any- 
way, work to a tight tolerance. Least 
squares treatment shows that when n 
surfaces reflect m a series, the toler- 
ance should be l/8\Ai On the 200" 
telescope six surfaces sometimes will 
be used m senes, calling for 1/20 wave- 
length. On a two -mirror telescope the 
tolerance is about 1/11 wavelength 

C hampion member of the American 
Association of Variable Star Ob- 
servers, Cyrus W. Fernald, of Wilton, 
Maine, with 7216 observations to his 
credit for the year, also Dr. William 



Figure 2 Reversing chart box 


L. Holt, Scarboro, Maine, and Winter 
Park, Florida, who made the Associa- 
tion’s millionth observation since its 
organization, both use telescopes hav- 
ing Springfield mountings. 

In the Springfield mounting, due to 
the added reflection of the second di- 
agonal, the star field is reversed and, 
as Porter himself comments, “dis- 
oriented” for any kind of chart work. 
Asked how he was able to reconcile 
this difficulty Dr. Holt replies: “Fem- 
ald and I would not trade our 8" 
Springfields for Clark 6" refractors. 
He has a geometrical mind and the re- 
versal does not bother him. It does 
me, and so I have used, since I began 
variable star observing in 1932, a mirror 
chart box (Figure 2) which, when the 
chart is placed face down above a 
mirror, normalizes it. The box is shaped 
like a wedge and the upper, left-hand 
face as seen or, rather, not seen in 
the photograph, is a strong sheet of 
window glass. It has a hinged cover 
to keep the charts from blowing away. 
The level bottom has a plate glass mir- 
ror 12" square The side shown at the 
right is mostly open, to permit viewing 
the reflected image of the chart. The 
closed part below the opening serves 
to shield the eyes from the weak red 
flashlight installed within. 

“The chart box,” Dr. Holt states, 
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COMPLETE HIGH GRADE KITS 
^ET 1 OUR SPECIALTY 

Each kit has two glass discs 
(correct thickness) tempered 
, pitch, 8 assorted abrasives 

\/Jm including rouge (fewer may 

^ M j i uot S^ ve Perfect optical sor- 

85 face), instructions, FREE 

Mir*:-; ALUMINIZED DIAGO- 

, NAL, etc. 


4" Kit 
6" Kit 
8" Kit 
10" Kit 
12" Kit 


Pyrex, $4 50 
Pyrex, 6 00 
Pyrex, 10 00 
Pyrex, 17 50 
Pyrex, 25 00 


PRISMS 11/16" $2,50, 11/4" $3.75, 2 " $7.50 

Pyrex speculums made to order Your mirror 
tested free. We do polishing and parabolizing 

ALUMINIZING 

A harder and brighter aluminum coating that h 
uniform and produces a lasting and superior re- 
dacting surface Guaranteed not to peel or blister. 

. $2 5© 


Mirrors for Cameras, Range Finders 
and other optical instruments. 

Write for FREE PRICE LIST 

THE PRECISION OPTICAL CO. 

1001 East 163rd Street, H. Y. 59, N. Y. 


TELESCOPE 1 


MAKERS 


Quality materials of the RIGHT kind 
6" Kit — Glass, abrasives, pitch, rouge and 
instructions $5 00 

LENS GRINDERS, pitch abrasives $5 00 
H0BBYGRAFS— INFORMATION— INSPECTION 
We offer you the benefit of our 26 years of 
experience at this hobbj Free price list 
John M Pierce, 11 Harvard St , Spwiflfield, Vt. 
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18" — 21 00 
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20" — 24.00 


24" — $30-00 
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5507-5509 Lincoln Ave Chicago 25, III 
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correctly figured, polished, and parabolized Precise 
workmanship guaranteed Prices on request 
WE DO FOLISHNG, PARABOLIZING, AND 
ALUMINIZING 

Send for FREE ILLUSTRATED CATALOGUE 

M. CHALFIN OPTICAL COMPANY 
O. P. O. Box 207, New York, N. Y. 
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A Popular Illustrated 
Astronomical Monthly — 

For amateur astronomers — new star 
charts. Gleanings for telescope makers, 
page for observers, and celestial photos. 
Star charts for N. and S Hemispheres. 
$3.00 a year, domestic; $3.50 in Canada 
and Pan-American Union; $4.00 foreign. 
Single copy, 30 cents. Sample on request. 

SKY PUBLISHING CORPORATION 

Harvard Observatory, Cambridge 38, Mass. 


“is attached to the end of a swinging, 
extended bracket and can be put m 
just the right place on either side of 
the telescope pier, so that one looks 
down into it at about 30° (parallel to 
the glass back) and sees the chart, 
placed face down on the transparent 
glass, reversed Thus the top of the 
chart becomes the bottom, but right 
remains right and left stays left. Final- 
ly, one has to adjust the chart on the 
glass back so that the east-west line 
corresponds with the east-west line 
in the sky as seen m the telescope. 

“All this doubtless sounds compli- 
cated but it really very simple, both to 
make the box and to use it. It enables 
me to find and estimate magnitude 
rather carefully of 10 to 15 variable 
stars an hour With the Springfield 
one wastes no time or energy and has 
no discomfort from nearly lying on the 
ground for a star, near the zenith or 
mounting a stepladder for a star near 
the horizon. I observe by the hour, 
sitting comfortably on the high stool 
shown at the lower right-hand corner 
in the illustration This is an advan- 
tage of the Springfield mounting that 
Fernald and I swear by. We believe 
we*- are the only AAVS.O. members 
using Springfields.” 

Dr. Ho Lfc, a year ago, was runner-up 
for the A.AV.S.O. championship He 
observes summers m New England, 
winters in Florida, carrying the mount- 
ing and tube with him and attaching it 
to permanent pedestals having tops 
beveled to suit the respective latitudes. 

Continuing m praise of the Spring- 
field, Dr. Holt wiites: “The most im- 
portant of all advantages and the one 
which provides the chief explanation 
of the miracle by which Fernald finds, 
estimates, and records magnitude for 
30 or more stars an hour, is the great 
ease m reading the setting circles, 
they can be read without getting off 
the stool. I have often worked for an 
hour or more and get 15 stars with- 
out getting off Neither Fernald nor I 
use our finders or look at the sky at 
all in finding our stars; we just have 
the correct local sidereal time for the 
night and place, instantaneously (near- 
ly 1 ) subtract the star’s RA. from 
sidereal time or vice versa (I use a 
sidereal watch hung on the chart box), 
and set the star’s hour angle and 
declination with help of the convenient 
slow motions, the whole process taking 
from 20 to 60 seconds.” 

C orning casts mirror blanks up to 
12^" diameter m permanent iron 
molds and tries to keep them in stock, 
but above that diameter they have to 
build up a special, temporary mold 
from firebrick and the make-ready 
costs them more than the glass and the 
pouring. Thus a single 20" blank 
3 1/3" thick costs the buyer $225 and 
a 16" blank of same thickness $140. 
But if 25 or more orders can be ac- 
cumulated, so that the same make- 
ready can suffice for that many blanks, 
the price can be cut more than a little. 
Today the quotation is $37.50 net for 
each of 25 or more 16" blanks. 

In 1941, Clyde Tombaugh sponsored 
a Sixteen-inch Club m which Corn- 


ing agreed to provide 16" blanks at sim- 
ilar price, provided 20 orders were 
received before pouring This depart- 
ment (July and November 1941) lent 
its help and eventually Tombaugh was 
able to round up 33 members who 
ordered 37 blanks (this department, 
October 1942). These were delivered 
but the war sent most of them into 
temporary storage and only a few have 
yet emerged. Such holdovers tend un- 
happily to deaden the spontaneity of 
a group where each member knows 
others are doing the same job at the 
same time and knows who they are. 

This department now proposes a 
new and additional or post-war Six- 
teen- inch Club of its own — though the 
Tombaugh group will be revived by 
its sponsor — and will take much in- 
terest m its progress and outcome 
It obviously cannot undertake any 
kind of middle -man responsibilities of 
an actually business nature and there- 
fore, pending accumulation of the 25 
orders necessary to put the Club over 
the hill, orders and cash must be de- 
posited with Coming Glass Works, 
Corning, N Y Two potential orders 
are now known of as a starter Please 
keep this department posted; it cannot 
keep posted through Corning since, 
while C. F. Henkel, Jr, Coming’s 
Manager of Optical Sales, is a friend 
of your scribe’s (summers, we both 
bathe m and drink from the same lake 
and what more do you want 9 ) this 
does not make it ethically possible 
for any outsider to snoop into company 
orders to see how things progress in 
order, if necessary, to do a little sup- 
plementary selling to reach the quota 
The Tombaugh club started dubiously 
but m the end 17 more orders than 
were necessary came in. But those 
same orders partly saturated the mar- 
ket, also Sights are now set for 50 
m order to hit the 25. 

Tools. In 1941 some of the Tom- 
baugh group bought 16" tools of plate 
at $7 80 each from Pittsburgh Plate 
Glass Co., Ford City, Pa. Many prefer 
to work 16" disks (about 50 pounds) 
face up with sub-diameter tools on a 
modified Draper or other extemporized 
machine If a 16" tool is used it pos- 
sibly should be channeled as described 
by Ferson m “A.T.M A ” (printings 
after June, 1944) to avoid risk of slick- 
ing and for other advantageous reasons 
there described. 

T est for mirrors, described by H. E. 

Daily Luton, Bedfordshire, England: 
“First, if a mirror is f/7 or longer 
focus a careful center -of- curvature 
Foucault test will be good to 1/20 wave- 
length. I favor using masks with Vz 
holes Then put two short vertical 
scratches, about Vz mm apart in black 
enameled glass, in front of the test 
lamp and arrange a good Kellner or 
similar eyepiece in front of the lamp on 
a measuring stand capable of measur- 
ing to and fro movement. Adjust the 
eyepiece inside focus to give four 
equally spaced bars of light. Mark the 
position and repeat outside focus. The 
center of these two positions is the 
zonal focus and this method is capable 
of better accuracy than most” 
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50 Years Ago in . . . 



THE AMERICAN WAY — ‘‘Better the most cast iron conserva- 
tism than a liberalism which is lawlessness, that pulls down 
where it should build up, that sets man against man, class 
against class, and ultimately loosens those bonds, light as 
air yet strong as steel, which bind our great country into a 
union where we have proved that it is possible to have unity 
without uniformity.” 

VANADIUM — “A new source of vanadium compounds has 
been found on the South American Andes. On one of the 
high plateaus a mine of anthracite has been located, which, 
when burned, leaves an ash containing vanadium and silver 
The vanadium is now bemg extracted for use m making 
aniline black and coloring porcelain.” 

HEATING AND COOLING — “A German inventor has built a 
house of tubes, whose advantages are, he says, a constant 
temperature and, incidentally, strength, comfort , and beauty 
He first put up a frame of water tubing, allowing continuous 
circulation to a stream of water Around this frame he put up 
his house in the ordinary way. . . In the summer, fresh, cool 
water circulates under pressure through the network of 
tubes and cools off the walls. . . During the long and severe 
winter the water entering through the basement is first 
heated to nearly 100 degrees and then forced through the 
tubes.” 

PEARLS — “According to C. E. Benham, although a little of 
the color of the pearl is caused by striations or fine grooves 
on the surface of the nacre, the greater part of the color is , 
produced by interference of the rays of light by reflection 
from the outer and inner surfaces of the thin layers of nacre 
forming the substance of the pearl. The colors of a pearl have, 
therefore, a similar origin to those of a soap bubble or the 
iridescence of ancient glass which has been scaled by time ” 

DIRIGIBLE — “At the Berlin Industrial Exhibition there is to 
be seen a wonderful dirigible balloon. On August 28 and 29 
this balloon rose to the height of about sixty-five feet, and 
was propelled in all directions, even against wind. . . The 
motive power of this elliptically built balloon is an eight 
horse power engine driving a double bladed ship’s propeller, 
having a diameter of about three yards.” 

FORGES FORGE FORWARD — “The large brick forge and leather 
bellows, so often poetized and made the theme for the artist’s 
pencil, is rapidly becoming a thing of the past. . . The port- 
able forge and hand or power blower furnish a neater and 
more perfect forge than the old brick one in its palmiest days, 
and no modern smith would think of fitting up a new shop 
with any other ” 

DIAL PHONE — “The Houts Automatic Telephone System 
provides improved means for allowing any subscriber in a 
system to instantly connect himself with any other subscriber 
without the aid of an operator at the central office . . In 
making a call the subscriber presses the handle on the face of 
the call box, moving the dial forward until the number with 
which he desires to communicate is opposite the button at 
the left. The button is pressed, which fixes the position of 
the dial, allowing the handle to turn on until it again reaches 
the home point or falls into the notch from which the sub- 
scriber has started it ” 

LIFE SPAN — “To what extent human life in the aggregate 
has been prolonged by better food and more of it, improve- 
ment in sanitation and the advances made in the scientific 


ti eatment ot disease, can never be statistically determined. 
But it is certain now that diseases are due to the operation of 
causes which are pretty well understood Cities understand 
that they can no longer afford to have bad sanitation, and 
these improvements alone mean the prolongation of the 
working periods of men’s lives ” 

MOVIES — “Ever since the kmetoscope was brought to public 
attention and proved to be so popular, inventors have been 
striving to perfect apparatus for successfully projecting 
these miniature images upon a screen . . Two factors m 
solving the problem have been the use of the electric arc 
lamp as an illummant and of continuous transparent cellu- 



loid flexible films. . The pictures are made at the rate of 
twenty-five to a second, about three-quarters of an inch in 
diameter and one-quarter ol an inch apart, on a continuous 
sensitized celluloid strip about one and a half inches wide, 
having perforations m its edges m which the spiocket wheels 
of the projecting device engage ” 


100 Years Ago in . . 



TELEGRAPH — “The Southern Magnetic Telegraph line, it is 
said, will be extended to New Orleans, via the Mississippi 
and Ohio rivers. It commences at Philadelphia, thence to 
Harrisburg, Pittsburgh, Wheeling, Cincinnati, Louisville, 
Samt Louis, Nashville, Memphis, Vicksburg, Natchez, to 
New Orleans.” 

FREIGHT — “Experiments prove that railroads can be profit- 
ably used m carrying heavy freights at low rates, and that 
they will come into successful competition with navigable 
rivers The experience of the past year shows that they can 
be successfully used m transporting southern cotton to the 
north, and in carrying the produce of the valley of the 
Mississippi to the Atlantic ports.” 

IRON BOATS — “Messrs. Knapp & Foster, of Pittsburg, have 
completed four iron boats, intended for the use of the U. S. 
Army These boats are each 45 feet in length, 10 feet in 
breadth, and 4% feet deep ” 

PAPER — “From statistical documents presented before Con- 
gress, it appears that the capital employed m the manufac- 
ture of paper in the United States is $18,000,000 The number 
of mills, 700* the annual product $17,000,000, and the number 
of operatives employed, 100.000” 
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Telephone operators m New York, 
Atlanta and Montreal wore the 
strange head-dress \ou see pictured 
above It's a specially devised gaug- 
ing instrument — Bell Laboratories’ 
scientists used it to measure head 
contours m designing the new 
opeiator’s headset. 

With the new set, the telephone 
user can hear the operator more 
clearly, and she m turn hears better 
too— through the improved receiver 
and transmitter. Her voice enters 
the transmitter at an even level 


because, as she turns, the mouth- 
piece mo\ es with her. Neckstrap and 
horn are eliminated. The whole 
thing weighs less than six ounces. 

The new Bell System headset 
brings together the latest techniques 
m voice transmission and the ideas 
of the operators themselves — offer- 
ing comfort, convenience, and elec- 
trical efficiency. 

Out of new knowledge has come 
this novel head telephone fitted to 
the operator and designed to im- 
prove jour telephone service. 



BELL TELEPHONE LABORATORIES 



EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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Previews of the Industrial Horizon 


NEW RESEARCH TRENDS 

E ver since research became recognized as an important 
tool of industry, much of the emphasis of the laboratory — 
perhaps too much of it — -has been on the adaptation of mate- 
rials to end uses All too often the result of this type' of 
thinking was to force a certain material into products that 
might better have been made from some other material 
which, unfortunately, had not been favored with the labora- 
tory attention it deserved. 

Now it appears that much of this thinking is being re- 
versed. More and more the emphasis is being placed on find- 
ing the best material for a given use. And, to the benefit 
of all research, this sort of work is being forwarded by a 
far larger number of industrial organizations than ever de- 
voted attention to promotion of specific materials 

Of a piece with this trend m industrial research which 
places product improvement ahead of materials used is the 
newer mode of testing which emphasizes performance of a 
finished umt rather than the basic characteristics of the 
materials which make up that unit But for details on this 
phase of production research and testing, see the article by 
Contributing Editor Peters on page 199 of this issue. 

To summarize this trend More industries, large and small 
alike, can benefit from advancing technology if they will 
devote even a modicum of attention to the relationship be- 
tween product and material Perhaps, as examples, one of 
the light metals — aluminum or magnesium — can do a better 
job than the sheet steel now used, maybe plastics can ad- 
vantageously replace the light metals, possibly old-fashioned 
cast iron has desirable properties which have been over- 
looked m the rush to use the newer materials. A searching 
— and contmuing — investigation of the suitability of mate- 
rials for the job m hand will usually pay out. 


WHO WILL INVESTIGATE? 

P art and parcel of this newest phase of research, only now 
being appreciated, is the creation of departments for the 
purpose of forwarding special interests of industrial con- 
cerns, but unhampered by conventional rules and regulations 
of production or even research units. Such “unnamed depart- 
ments,” dealt with by Contributing Editor Cady in the ar- 
ticle starting on page 157, can unearth information of un- 
usual value, especially if they are left to operate m the un- 
conventional manner indicated by their namelessness. 

All in all, a break from tradition is underway m research 
and semi-research departments. It will be the smart, and 
successful, company that recognizes the need for such a break 
and that gets the jump on competition by taking advantage 
of this new approach to an old need 


HOW IT WILL BE DONE 

D escribing their new pilot plant that will serve as a prac- 
tical link between the laboratory test tube and the produc- 
tion line, an official of Corning Glass Works has this to 
say about the way in which they are attacking immediate 
phases of “new thought” research- “This plant will be 
equipped initially with one continuous furnace and the 
most modern machinery available, thus enabling us to con- 
duct experimental work without interfering with the pro- 
duction schedules of any of our manufacturing plants. As 
our laboratories develop new products, manufacturing tech- 
niques for producing them at low cost will be worked out 
in the pilot plant, and the knowledge so acquired will be 
translated into commercial production units.” 

Another indication of the trend in research today is the 
new physical laboratory built by Universal Oil Products 
Company, to be devoted to aiding its own and other oil 
refineries. Says the company: 


Bf A* p. peck 


“Up to 10 years ago, most petroleum research was m 
chemistry But with the advent of catalytic cracking m the 
middle ’30s, physical research has been playing an increas- 
ingly important role ” 

In the new laboratory will be X-ray, ultra-violet, and in- 
fra-red equipment, together with an electron microscope, 
which will make it possible to conduct studies of the cata- 
lytic cracking process m all its aspects. 

From such pilot plants and laboratories can stem new in- 
dustrial knowledge that will be not only of immediate bene- 
fit to the specific industries concerned but to all allied in- 
dustries as well. On such bases must the mdustiial future 
of America be built. The sooner this research philosophy 
permeates all industry, from the automotive and electrical 
giants to the two-man producers of cast concrete objects 
and plastics products, the sooner production can be expedited 
and progress turned to the benefit of all. 


THE RIGHT TO FAIL 

I nseparably linked with the new research philosophy thus 
far discussed is “the right to fail.” When research depart- 
ments of any kind are given the freedom to venture into new 
and hitherto untried paths, they must also be given the 
privilege to fail. If they aie not, they will be so hindered in 
their operations that results will be practically ml. This is 
not to say that consistent failure can be considered as a sign 
of success, but it is to indicate that occasional failure should 
not be taken as a reason for discontinuing efforts in a par- 
ticular direction Research risks must be intelligent 
risks, must be carefully appraised in advance and thoroughly 
thought out before they are taken. On such a basis any 
research program which takes recognition of the problems 
involved and which takes irMligent risks will be the one to 
succeed, as compared with the one which, through ultra- 
conservatism, refuses to acknowledge the right to fail and, 
hence, finds itself so hide-bound by tradition that it follows 
those beaten paths which lead only to mediocrity. 


FOR FUTURE REFERENCE 

A ircraft heating units — small, light in weight, economical 
of fuel — have been engineered and tested for application 
to home-heating purposes and should be available by the 
time these lines appear in print, first indication of this 
trend was mentioned on this page in March 1944. . , News- 
papers by radio facsimile, on the horizon for years and 
specifically called for on this page in September 1945, will 
be given a service trial in a number of United States cities 
early in 1947. . . Where extreme heat, coupled with problems 
of corrosion, has to be dealt with, look to the porcelain 
enamel industry for solutions, based on war-time experi- 
mentation with engine exhaust pipes and mufflers. . . Alu- 
minum’s progress — current output is triple that of pre-war 
— is taking it out of the pot-and-pan field and putting it 
squarely into a number of construction jobs of considerable 
magnitude; aluminum is clearly one industry that is not 
caught with its plants down; it can and will produce as 
markets require. . . Lumber, our one replaceable natural 
resource, must be seasoned before it can be satisfactorily 
used; now comes a chemical solvent method of drying which 
reportedly beats the kiln process by four to one in time 
Jactor. . . When thoughts wander toward large corporations 
as patent monopolies, remember these figures as the latest 
available: Patents to individuals represent 43 percent of all 
issued; to small corporations, 34^ percent; to large corpora- 
tions, 17 percent; to foreign corporations, percent. 
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METALS IN INDUSTRY 


Tests Or 'Traditions'? 


By FRED P. PETERS 

EdItor-in-Chief, Materials & Methods 


Conventional Materials Tests and Methods Have a Place — But Only If 
the Information Gained is Truly Significant in the Light of Actual Prod- 
uct Usage. Simulated-Service Tests are Often Much More Truthful, 
and May Indicate the Application of Previously Unconsidered Materials 





Courtesy Westinghouse 

Simulated -service test on refrigerator door packs years of hard use into days 


A n old engineering maxim holds 
that “one test is worth a thou- 
sand opinions.” Broader under- 
standing of this principle has been 
a leading factor in the development 
of American manufacturing over the 
the past three decades. Out of 
standardized-test methods have 
come not only better quality engi- 
neering metals and alloys, but also 
the uniformity of properties so es- 
sential to the reproducibility of 
parts and finished products This 
latter, of course, is the keystone of 
minimum-cost mass production. 

Now, however, another idea is 
fast taking hold and is expected by 
leading engineers to be the hand- 
maiden of product and process de- 
velopment m the years ahead. A 
simple axiom for the idea would be, 
“One good test is worth a hundred 
bad ones!” Today, this concept is 
finding increasing application in the 
careful scrutiny of time-worn test 
methods, procedures, and equipment 
to see how much of their hide is 
bound to 1935 ideas; in the exclu- 
sion of “irrelevant” physical prop- 
erties as major factors m materials - 
selection or design, even though the 
use of such properties and tests may 
have been standard practice for the 
past 20 years; and in the growing 
use of “simulated-service” tests, 
especially on finished parts or prod- 
uct assemblies, as against standard- 
ized tensile or fatigue tests on bars 
of the raw materials before process- 
ing. 

SIMULATED SERVICE — This last 
phase is creating the largest ripples 
of all in today’s testing circles, and 
as the simulated-service test wins 
new converts it is in turn inspiring 


new highs in inventive ingenuity. 
Sometimes the simulation is a vir- 
tual duplication of service condi- 
tions; m other cases it is a highly 
simplified reproduction in the test 
of the one or two basic service 
factors that usually cause failure 
of the material or part when in use. 

The case of bearing metals offers 
an example of such a problem. It is 
known that a multiplicity of factors 
— compressive strength, fiowability, 
wettability, embeddability, resist- 
ance to galling or seizing, coefficient 
of friction, corrosion resistance, re- 
sistance to “fatigue” failure, and so 
on — are all involved in bearing ser- 
vice. At one extreme, bearing met- 
als have often been appraised by 


individual tests or a series of sepa- 
rate tests of tensile strength, duc- 
tility, salt-spray corrosion resist- 
ance, fatigue strength of polished 
bars, study of microstructure, and 
the like. At the other extreme — also 
used quite frequently — is the meth- 
od of putting bearings made of the 
materials in question into an auto- 
mobile and driving the car until the 
bearings fail. 

The best practice, and the one 
used more and more by the better 
engine and bearings producers, is to 
devise a bearing-testing machine m 
which assembled bearings can be 
quickly and easily inserted, run at 
controlled and recorded speeds 
against whatever shaft materials are 
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desired, at selected beaung plea- 
sures and clearances, and under lu- 
bricating conditions that can be 
varied and controlled at will Such 
tests are carried out on an acceler- 
ated basis that has previously been 
proved to rate the different bear- 
ings accurately with respect to the 
particular service conditions applied 
m the test This preparatory and 
correlative work isn’t always easy 
or inexpensive to do, but once done 
it pays dividends m common-sense 
results, m assurance of intelligent 
selection of materials, and m im- 
proved life of the pioduct 

TESTS THAT AREN'T TESTS — 

Some of the well-known “properties 
of materials” — and their required 
tests — that have been standard bases 
for materials -selection for years 
are now regarded unfavorably by 
capable materials engineers and 
metallurgists. “Ductility,” for ex- 
ample, is usually measured by the 
standard elongation test, m which a 
test bar is pulled in a tensile ma- 
chine until it breaks The amount 
the bar stretches before breaking is 
expressed as a percentage — called 
the percent elongation — and is gen- 
erally accepted as a reliable index 
of the ductility of the material. 

Moreover, good ductility is usually 
considered a basic criterion of the 
engineering quality of a material — 
except by some of the more analyti- 
cally minded technical men To the 
latter, if ductility is actually re- 


• LOOKING AHEAD • 
Fewer failures in use of materials 
thought to be thoroughly tested. . . 
Reduction of manufacturers' losses 
on defective parts. . Lower-cost 
materials effectively applied on basis 
of accurate test knowledge . . 

Longer trouble-free service life of 
functional parts. . . Establishment of 
new standards for modem composite 
materials. 


quned m the specific service to 
which the material is to be put, 
then ductility should be specified 
and tested for; but if the sex vice in- 
volves no plastic deformation the 
ductility requirement is completely 
n relevant and materials with test 
figures near “zero” elongation may, 
for entirely different reasons, be 
better for the particular service in- 
volved than those with 20 or 30 per- 
cent elongation. 

With this common-sense engi- 
neering philosophy some of the old- 
est prejudices about matenals are 
rapidly vanishing Cast non, ac- 
tually a “brittle” or non-ductile 
metal, emerges as a fust-class en- 
gineering material Engineers re- 
call that cast iron has long been 
used successfully for hundieds of 
structural purposes including ma- 
chine-tool bases, certain types of 
bearings, motor frames, and so on, 
and proceed to apply modern, 


stionger, cast nons — -still with lela- 
tively pool ductility — m crank- 
shafts, forming dies, marine pro- 
pelleis, pumps, and elsewhere to 
maiked advantage 

This policy of fitting the piop- 
erty-iequnement and the test to 
the actual needs of the service in- 
volved is similarly applied to the 
impact test, a standard procedure 
m which mechanical shock resist- 
ance is measured by determining 
the amount of energy required to 
bieak a piece of metal, usually 
notched, by stukmg it with a ham- 
mei Many engineers have sworn 
by the notch-impact test as the 
best single indication of “inherent” 
quality m a material. But it be- 
comes a foolish method of rating or 
selecting matenals for an applica- 
tion that does not involve sudden 
blows upon the metal or if the de- 
sign of the pait can be made to 
avoid notches, sharp changes m sec- 
tion, or other potential points of 
weakness. 

Corrosion tests have notonously 
been abused through their com- 
placent application m situations 
wheie their lesults were actually 
misleading Thus, the so-called 
“salt-spiay” test, in which pieces of 
metal are sprayed with a salt-water 
mist fed through a circulating sys- 
tem, has been employed in many 
specifications and by many organi- 
zations as an infallible measure of 
corrosion resistance no matter what 
the actual service environment is to 



A variety of forces act upon turbine blades. Test above reproduces the more important ones for study under controlled conditions 


STEADY PULL 


150 


SCIENTIFIC AMERICAN • OCTOBER 1946 








Left Testing of finished 
parts — a Buick 
knee-action member — 
and (below) of basic 
raw materials — battery 
of testing units 
at Aluminum Company 
of America — 
exemplify dual 
aspect 

of industrial 
testing problem 


lated-service testing of the entire 
unit in which they are used — is 
coming into increasing prominence. 
At a recent A.S.T.M. meetmg a 
Westmghouse engineer described 
some of the unusual set-ups used 
by that company to give an accel- 
erated but accurate measure of the 
way materials would perform m 
service. A refrigerator door, for ex- 
ample, may have a fine appearance 
and work well for a few times, but 
this is no assurance that it will 
function satisfactorily over a period 
of years. The spring m the latch 
could break, through fatigue; the 
latch and hinges could wear exces- 
sively; the sealing could become in- 
adequate, and so on. 

Therefore, m place of fatigue and 
wear-testing the materials or parts 
by conventional test methods, and 
in place of waitmg for a housewife 
to open and close the refrigerator 
door to death, a machine was made 
which performs that operation con- 
tinually-verging on the slamming 



be For many sea -going applications 
the salt-spray test is a truly reliable 
index of merit, but for other corro- 
sive services it is only coincidentally 
so, and for many uses the salt-spray 
test gives absolutely false ratings of 
alloy suitability 

NEW MATERIALS: NEW TESTS— 

The American Society for Testing 
Materials, pioneer m the standardi- 
zation of engineering materials- 
specifications and test methods, has 
been quick to spot the evident 
weaknesses m the use of many of its 
own standard tests, and is now 
carrying out a program of establish- 
ing the actual limits to which stan- 
dard individual tests on single ma- 
terials can be employed for service- 
life evaluation. Searching studies 
are being made of the significance 
of ductility and of the services for 
which fatigue, impact, salt-spray, 
stress-corrosion, and other “pet” 
tests ai e really meaningful, and 
those for which they are irrelevant 
or downright misleading. 

Even more important, the Society 
has established an administrative 
committee on simulated- service 
testing, with the stated purpose of 
studying, developing, and stan- 
dardizing methods of tests of simple 
materials, composite materials, and 
fabricated parts in actual or simu- 
lated service conditions and en- 
vironment, insofar as performance 
has a bearing on the properties of 
the materials. 

The prime movers behind this 
whole broad trend have been the 
increasing number of “composite” 
materials — reinforced or laminated 
plastics, plated metals, metal-ply- 


wood sandwiches, and so on — and 
the lengthening list of fabricated 
forms — die castings, powder-metal- 
lurgy parts, precision castings, im- 
pact extrusions, brazed assemblies, 
and deep-drawn shapes — m which 
materials are now placed in service 
Each of the fabricating processes has 
its own effect on the quality and 
serviceability of the material; be- 
yond that the material in the as- 
sembled product often behaves dif- 
ferently than it would before as- 
sembly or before processing. 

YEARS BECOME DAYS— Because of 
this last, effect, one of the most fas- 
cinating of all testing fields — the 
evaluation of materials by simu- 


side for good measure — 24 hours a 
day to failure. The machine oper- 
ates at 15 cycles per minute, and an 
equivalent door life of 15 years is 
compressed to about 12 days by the 
robot door- slammer. 

In another case, a test apparatus 
simulates the repeated sliding of a 
refrigerator tray or drip pan, as a 
check on the durability of finishes, 
materials, and the design of sup- 
ports. And in still another check- 
up, a simulated-service fatigue test 
for turbine blades, the blade is 
heated electrically to simulate the 
temperatures reached in service, 
variable stress is applied through an 
adjustable eccentric, centrifugal 
force is simulated by a flexibly con- 
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Oven-door hinge and 
Sock stop operate 
hour after hour 
in this service-type 
tester. Materials, 
as such, may 
have apparently 
desirable properties 
yet give a 
disappointing job 
performance. In other 
cases, standard 
materials tests do 
not indicate actual 
capabilities of 
material as it rs used; 
hence, simulated- 
service tests 


nected vertical pull mechanism, and 
so on — a far cry from conventional 
room-temperature fatigue tests on 
machined bars of the blade material 
And these modem methods have 
led to important improvements in 
materials, design, and performance. 

This is not to say that the funda- 
mental properties of materials are 
of declining interest to engineers, or 
that conventional standard tests will 
ultimately be abandoned. On the 
contrary, designers are increasingly 
and intensively interested in learn- 
ing more about the fundamental fa- 
tigue properties of stainless steel, 


the notch sensitivity of zinc alloys, 
the flexural strength of individual 
plastics, and like subjects. With 
such information entirely new ma- 
terials can more intelligently be de- 
veloped, while such data can also 
be used for broad and preliminary 
weeding out of materials being con- 
sidered for specific applications. 

But there is a sharp trend toward 
using the conventional standard test 
only where it has significance, and 
developing simulated- service tests 
for evaluating application-perform- 
ance where several complicated 
service factors are involved. 


m m m 


ALUMINUM v$ COPPER 
Baffle Heightens as 
Prices Approach Same Level 

Hotter and hotter competition is 
expected between copper and alu- 
minum for electrical-conductor ap- 
plications in the future. Already 
aluminum — steel-reinforced — is pre- 
ferred over copper for power-trans- 
mission lines, despite the still lower 
price of the latter on a weight basis. 

But the trend is for aluminum 
prices to go down and for copper, 
if any change develops, to go up. 
Britain recently lowered its alumi- 
num price below that of copper, 
American copper producers have 
sought a 15 cents per pound price 
for copper, which would make 14- 
to 15-cent aluminum slightly more 


attractive on a price-per-unit- 
weight basis, and considerably more 
so on a price-per-equivalent-vol- 
ume or a price-per-conductivity- 
unit basis, 

SILVER §8 SOLDER s§ BASE 
Applied by Brush or Spray , 
Requires No Firing 

A new coating composition con- 
taining finely divided silver particles 
to be spread upon almost any ma- 
terial to form a “solder able” base 
for attaching metals has been devel- 
oped. Several silver solutions have 
come out in recent years for firing 
onto a glass or ceramic base, but 
they must be heated to around 1000 
degrees, Fahrenheit. In this newer 
compound, the silver particles are 


Editorial purpose of Scientific American 
is to provide its readers with thought- 
provoking feature articles and shorter 
items on all phases of industrial tech- 
nology In every case the material 9$ 
drawn directly from industry itself 
The Editor will be glad to refer in- 
terested readers to original sources 
and, when available, to additional 
literature giving further details of 
a more specialized nature. 


combined m a solution of butyl 
methacrylate polymer dissolved in 
naphtha, butanol, or xylene The 
coating can be applied by brush, 
spray, and so on to virtually any 
permanent base. 

VIBRATION DAMPENED 

By Us® of 

Magnesium Castings 

K4agnesium is now finding new 
uses because of its vibration-damp- 
ening properties. Thus, one auto- 
mobile maker has decided on mag- 
nesium-alloy wheels, both because 
of lightness and freedom from the 
vibration of steel wheels — the latter 
vibration is said to cause wear on 
the rubber tires. This maker is now 
experimenting with processes of 
manufacture, including sand cast- 
ing. A maker of fishing tackle ac- 
cessories has devised a magnesium 
reel. The light metal’s dampening 
qualities are reported to make the 
reel silent and smooth in operation. 

PRESSURE VESSELS 

Built Up of Multiple 

Layers of Pre-Formed Plates 

A new method in pressure-vessel 
construction has been applied by 
A. O. Smith Corporation in the 
fabrication of large accumulator 
bottles for stored- energy systems 
and chemical processing equipment. 
This is the use of several layers 
of steel plate, each one rolled to a 
specified radius and then welded. 

This type of construction permits 
the use in service of much higher 
working stresses than otherwise. 
Shatter failures through the built- 
up wall of the vessel never occur. 
The use of steel plate and welded 
fabrication also permits closer con- 
trol over the quality of the pressure- 
vessel materials, since uncertainty 
regarding deep-seated flaws is elimi- 
nated. 

In the chemical-process field, 
welded multi-layer construction al- 
so provides all the advantages of 
“cladding,” since the innermost 
layers may be of a corrosion-re- 
sistant steel and the outer layers of 
ordinary mild steel. 
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Production model of Kleinschmidt compression still can be mounted on a trailer 
or skids. Capacity is 1800 gallons per day; water obtained is exceptionally pure 


CHEMISTRY IN INDUSTRY 


Making Heat Work 

Basically Simple and Extremely Practical, Compression Distillation 
is One of Those Processes that Prompts the Unanswerable Question of 
"Why Hasn't It Been Done Before?" By Complete Heat Utilization, the 
Method Produces Pure Water Quickly and Economically, Yet Involves 
No Cooling, Uses Little Space, and Demands a Minimum of Attention 


By D. H. KILLEFFER 

Chemical Engineer 


I t all started because the Navy 
needed distilled water for the 
storage batteries of its submarines 
— distilled water at low cost, lower 
than any yet known, particularly in 
terms of space inside the crowded 
confines of the submarine’s narrow 
hull, and in terms of fuel that might 
mean precious extra miles, or hours, 
or speed for the vessel, and of man- 
hours of operating attention. All 
this was realized by compression 
distillation, but that was only a be- 
ginning. A whole war has inter- 
vened, with sea battles on the far 
reaches of the Pacific and invasions 
of waterless islands won, in part at 
least, because our men could sup- 
ply themselves with sterile, fresh 
water when the enemy could not. 


And even yet only beginnings can 
be reported. 

Now that the basic problem of 
this new distillation system has 
been solved, the whole thing appears 
absurdly simple. Absurdly simple, 
that is, if it is simple to think of a 
refrigerating machine as a still, and 
to put it to work freshening sea- 
water. In that respect, the Klein- 
schmidt compression - distillation 
unit has all the characteristics of a 
great invention — anyone could in- 
vent it now that he knows how. 
Which of course is no slight at all 
to Commodore R. V. Kleinschmidt, 
of U.S.N.R. and Arthur D. Little, 
Inc., whose invention it is. Quite the 
contrary. 

The basic fact of distillation is 


Overtime 


that the operation ends with the 
water just as it was in the begin- 
ning*. The heat put m to vaporize 
the raw watei is just equal to that 
taken from the steam to condense 
it. It is quite possible, theoretically, 
to distill water so that the heat 
given up by the condensing steam 
will boil an equal quantity of water 
The whole process might thus be 
made self sustaining, but practice 
can i^ever quite equal theory. What 
occurs in the Kleinschmidt com- 
pression still is the closest approach 
yet to that theory. 

INPUT VS. OUTPUT— An analogy 
of gravity to heat or temperature 
makes the whole thing clearer. Dis- 
tillation in those terms is equiva- 
lent to lifting a load to the top of a 
hill and then dropping it down the 
other side; like an inclined railway 
up a mountain whose car is pulled 
up by the engine and then allowed 
to coast down. In an ordinary 
smgle-stage distillation, this is just 
what occurs; energy is put into the 
water to vaporize it — carry it to the 
top of the heat hill — and then it is 
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* LOOKING AH SAB * 
Application of pressure stills to food 
processing, chemical manufacture, 
biologicals, . . Increased use of dis- 
tilled water in Industries where cost 
is a large factor. . . Portable water 
supplies for construction crews, ex- 
plorers, survey parties. . . More cargo 
space on ships large and small. 

dropped down the other side — 
cooled. The heat initially put m is 
simply wasted. 

This waste is not too bad if heat 
energy is plentiful and if water is 
abundant to cool the condenser and 
waste its heat. But these conditions 
seldom happen, and hence the 
thing to do is to recover as much as 
possible of the lost heat. 

The case of the cable railway is 
quite different if a car going down 
is connected to one coming up by a 
cable running around a pulley at 
the mountain top so that the two 
cars counterbalance each other. 
Then the energy needed is merely 
the small amount required to bal- 
ance the two cars plus another 


small amount consumed by friction. 
The engine need work no harder 
than would be necessary to move 
the two cars on a level The differ- 
ence is obvious — it is also tremen- 
dous. 

Multiple-effect evaporation pro- 
vides a number of stops on the 
downward slope of the heat-hill at 
which the heat initially introduced 
mto the system is made to work 
again. In principle, a multiple-effect 
system should theoretically produce 
an almost infinite amount of dis- 
tillate for any given amount of heat 
put into the system The vapor from 
the first stage is condensed to heat 
the second stage, which is main- 
tained at a slight vacuum to allow 
its contents to boil at a lower tem- 
perature than that of the condens- 
ing vapor from the first stage. As 
vapor from the second stage con- 
denses, it heats a third stage mam- 
tamed at a still lower pressure — 
higher vacuum. And so on. 

Theoretically, any number of ef- 
fects should be possible and the 
quantity of water distilled by the 
combination should be as many 
times that vaporized by the heat 
initially supplied to the system as 


there are effects. In other woids, a 
double-effect system should yield 
twice as much distilled water as the 
same amount of heat input would 
vaporize m a simple evaporator. A 
triple-effect unit should yield three 
times as much, and so on In prac- 
tice, the sizes of heating surfaces 
required, the temperature drop 
necessary m each step, the vacuum 
required, and othei similar consid- 
erations limit multiple effects to 
three, or possibly four, stages foi 
maximum economy. Only under 
most unusual circumstances is it 
practicable to go beyond that, and 
then only m units of immense size 

HEAT STAYS IN— The principle of 
the Klemschmidt mechanical- com- 
pression distillation unit is quite 
different and is analogous to the 
cable railroad mentioned before. 
The heat to vaporize water is sup- 
plied by condensing the vapor boiled 
off from the same boiler. The heat 
of condensation is returned to the 
system through a heat pump op- 
erating on exactly the same prin- 
ciple as a mechanical lefrigeiating 
machine. Because only one transfer 
of the major quantity of heat is 


"BTEAM 

'2l2°F.O P.sTu: 


REPARATION/ 
//SPACEVv 




207 T 221 T 


/I COMPRESSOR 


^^STEAM^ 

~222,°F„,3R: 

] STARTING 
1 HEATER 


EVAPORATOR 


HEAT EXCHANGER 


0 SEA WATER & BRINE 
0 LOW PRESSURE STEAM 
23 COMPRESSED STEAM 
■ FRESH WATER 


MOTOR 
‘20 WATTS 


BRINE , 

.25 LBS./HR., 80 *F 

SEA WATER 
1.25 LBS./HR., 60 °F 

FRESH WATER 
1.00 LBS./HR., 70 °F 


All illustrations courtesy Arthur D Little, Inc. 

Figure 1: Schematic drawing of Kleinschmidt still reveals temperatures, pressures, and flow channels in conversion of sea water in- 
to fresh water and brine. Ho cooling water is used, process is continuous, and adjustments are both simple and infrequent 
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Figure 2: Temperature differentials maintained within compression still are 
fundamental to the ingenious heat transfer that gives system its efficiency 


necessary, only a single resistance 
need be overcome by energy put 
into the system Hence compression 
distillation units are many times 
more efficient than practicable mul- 
tiple-effect system in terms of dis- 
tilled water produced per unit of 
energy or fuel. Furthermore, the en- 
tire unit is self contained; requires 
no cooling water; is stable m op- 
eration; needs a minimum of atten- 
tion from the operator, and yields 
sterile distilled water of highest 
chemical purity directly from sea- 
water. The whole unit is so compact 
that losses of heat to the outside 
are extremely low, far less propor- 
tionately than would be reasonable 
for an ordinary multiple -effect in- 
stallation. 

Compression distillation depends 
upon mechanically compressing the 
steam leaving the evaporation com- 
partment of the still to raise its 
temperature a few degrees. At the 
higher pressure, the steam con- 
denses above the boiling point of the 
evaporating raw water, so that heat 
can flow from the condensing steam 
to the raw water and boil it. The 
complete unit includes insulation to 
reduce heat loss to the atmosphere 
and exchangers to recover heat 
from both the hot distillate and the 
hot, concentrated brine carrying off 
waste. No separate condenser and 
no cooling water are needed. 

The process as applied to the 
production of fresh water from sea 
water is diagrammed in Figure 1. 
Initial pre-heating brings the ap- 
paratus and its contents to operating 
temperature. As soon as the evapo- 
rator is filled with steam, the still is 


ready for continuous operation The 
seawater feed enters through a 
triple passage, liquid- to -liquid heat 
exchanger to extract heat from the 
outgoing distillate and brine, and 
to heat the feed. The feed thus 
heated to about 207 degrees, Fah- 
renheit, enters the evaporator and 
mixes with a relatively large vol- 
ume of brine circulating naturally 
through vertical tubes. Steam at, or 
slightly above, atmospheric pres- 
sure is led from the evaporation 
space through an entrainment 
separator to the compressor which 
raises its pressure to about three 
pounds gage. This raises its con- 
densing — saturation — temperature to 
about 222 degrees. Since brine boils 
at about 213 degrees, a temperature 
differential of about nine degrees 
between the compressed steam and 
the boiling brine permits transfer 
of heat from one to the other. Sub- 
stantially all of the latent heat of 
the compressed steam is thus trans- 
ferred to the evaporation space and 
no separate condenser or cooling 
water is needed. 

SIMPLE TO OPERATE— A unit of 
1000-gallons-per-day capacity will 
yield one pound per hour of pure 
distillate using about 20 watts of 
electrical energy. A single- effect 
evaporator would require approxi- 
mately 300 watts for the same yield. 
The Kleinschmidt compression-dis- 
tillation process thus has an econ- 
omy equivalent to some 15 or more 
effects in a multiple-effect system 
operating on seawater, and the 
compression- distillation unit is far 
simpler to operate than a multiple- 


effect unit. Its connections, heat- 
transfer apparatus, and controls are 
no more complex than those on a 
single -effect evaporator. Control is 
ordinarily effected by adjustment 
of feed only and shop test units set 
up for manual control have run day 
and night for as long as a week 
without adjustments of any kind. 

The basic principles of the process 
are best understood from the rela- 
tionship between the heat quanti- 
ties and temperatures throughout 
the process as shown m Figure 2 
Cold feed entering at 60 degrees, 
Fahrenheit, is heated (inclined dot- 
dash line) to 207 degrees by heat 
exchange with the outgoing conden- 
sate and overflow (inclined solid 
line). Final heating in the evapo- 
rator raises the brine from 207 de- 
grees to 213 degrees. The hot feed 
is vaporized (horizontal dot- dash 
line) by heat exchange with the 
condensing compressed steam (hori- 
zontal solid line). Clearly, suitable 
temperature differentials permit ex- 
changes of heat where needed. The 
temperature differentials are 10 de- 
grees m the heat exchanger and 
nine degrees in the condenser- 
evaporator. An excess of heat on 
the high-temperature side (right- 
hand end of horizontal solid line) 
offsets heat loss through the insula- 
tion and leaves an operating mar- 
gin 

The operation is stabilized by al- 
lowing excess heat to escape with a 
small amount of steam discarded 
to the atmosphere through a 
breather vent The total excess heat 
required for insulation and stabili- 
zation losses is about 55 Btu. per 
pound of distillate Introducing 68 
Btu. into the process at the com- 
pressor not only supplies this ex- 
cess, but also creates the necessary 
temperature differential. In this 
manner 960 Btu. are recirculated in 
the condenser- evaporator and 190 
Btu. in the heat exchanger. Thus 
the 68 Btu. introduced by the com- 
pressor circulates a total of 1160 
Btu. per pound of distillate, and also 
supplies surplus heat for operational 
leeway. 

With all- electric drive, the effi- 
ciency of the steam compressor need 
not be high. The amount of energy 
theoretically required for this com- 
pression would be only about 15 
Btu. compared with the 68 Btu. 
practical in moderate-sized units. 
Actually, 35 Btu. is introduced at 
the compressor, and 33 Btu. by* elec- 
tric heaters in the evaporation zone. 

Economy is somewhat governed 
by the pressure of the compressed 
vapor. This relationship, presented 
in Figure 3, suggests the limitations 
of the compression principle. These 
calculations are based on steam, but 
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could be calculated for other vapors 
Compression- distillation units de- 
veloped thus far have capacities of 
less than 250 gallons per hour In- 
sulation losses and allowance for 
operability are the governing factors 
m determining the heat input 
needed. Larger units operating 
under typical industrial conditions 
should be more efficient 

USES LESS FUEL— From seawater 
the Kleinschmidt compression meth- 
od produces 175 or more pounds of 
distilled water for each pound of 
fuel consumed, a ratio three to four 
times greater than with efficient 
conventional systems using fuel to 
generate heat This low fuel con- 
sumption proved of great value to 
the armed foices during the war 
In the Navy, these stills released 
space normally given to fresh-water 
storage and, for many types of ves- 
sels, extended the cruising range 
to an extent that was strategically 
important. Kleinschmidt stills were 
used by Army and Marine landing 
parties, particularly in desolate 
Pacific Islands. On Iwo Jima, for 
instance, the Marines continuously 
had fresh water from beach-head 
compression stills, while the Japa- 
nese suffered desperately for water. 
By the end of the war, enough 
Kleinschmidt compression- distilla- 
tion units were m service to pro- 
duce pure distilled water for the 
daily needs of over a million men 
The Kleinschmidt distillation sys- 
tem is particularly valuable where 
waste steam is not available from 
other process operations. On Diesel 
and gasoline propelled fishing craft 
and small cargo vessels, the com- 
pression still replaces stored water 


and releases valuable space for 
cargo or fuel, thus increasing 
cruising range substantially. The 
Kleinschmidt still gives a definite 
saving, sometimes of critical mipoi - 
tance, by requiring no cooling wa- 
ter. The new process not only gives 
a product from sea water contain- 
ing less than one part per million 
of impurities by a single distilla- 
tion, but the cost of producing this 
pure water may be less than 10 
cents per hundred gallons. 

Although the original objective 
of the system was to save precious 
fuel in distant places and on ship- 
boaid, this process, like most fun- 
damentally sound processes, has 
other characteristics which may be 
of even greater interest than its 
economy of power. Thus the units 
are simple to operate, requumg con- 
trol of only two valves — one for 
starting and one for control of the 
rate of feed of raw water. Any Navy 
engine-room rating can learn the 
operation m ten minutes. Another 
rather unexpected advantage is the 
extreme purity of the product, 
which, when made directly from sea 
water, contains less than one -tenth 
of the impurities allowable under 
Navy standards for double-distilled 
battery water. It is also sterile, 
since all the vapor is heated by 
compression to over 220 degrees, 
Fahrenheit. 

The industrial possibilities of ex- 
tremely pure water at low cost are 
enormous. In the photographic field 
alone there is a great opportunity 
for better and cheaper products. 
Pharmaceutical and other chemical 
industries, high-pressure steam 
plants, railroads, sugar refineries, 
and even textile factories, paper 


mills, and laundries in haid-watei 
regions, may soon find compression - 
distilled water within their reach 
The obvious necessities and ur- 
gencies of war have directed de- 
velopment of this important new 
system toward freshening of sea- 
water. Other possibilities have had 
to wait. Thus water looms laige m 
all of the industrial uses of com- 
pression distillation now planned 
Not just the production of pure wa- 
ter but also the removal of watei 
from solutions as m the production 
of evapoiated milk, maple syrup, 
and similar concentrates Since the 
pressures and temperatures in- 
volved can be set at any convenient 
points above or below atmospheric, 
concentration of biological products 
and other heat-sensitive materials 
seems feasible 

Extension of the pi ocess to non- 
aqueous liquids, alcohol, solvents, 
petroleum, and so on, may be ex- 
pected to follow commercial devel- 
opment of present fields. Certainly 
the economy and adaptability of the 
process suggest it 
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PAPER-MILL SLIME 

Controlled by Use of 

Convenient, Packaged Chemical 

Highly soluble and effective as a 
germicide and fungicide, pyridyl 
mercuric acetate has been used with 
success for the control of slime in 
paper mills Pyndose, developed by 
the Mallinckrodt Chemical Com- 
pany, is packaged m one ounce 
quantities in papei envelopes. 

One package is the usual require- 
ment for the treatment of 5 to 15 
tons, dry weight, of paper pulp. One 
or more envelopes as needed are 
simply thrown into the beater or 
other convenient place in the stock 
preparation equipment. The envel- 
ope immediately disintegrates, dis- 
tributing the treatment material 
evenly throughout the pulp. 

The compounds formed from the 
substance with the ions common in 
water are significantly more soluble 
than the corresponding salts of other 
organic mercurials. Effective control 
of fungi and bacteria can increase 
the efficiency of the operation of 
paper-making machines, lengthen 
the life of the paper machine felts, 
and prevent unsightly blotches on 
the finished paper caused by con- 
tamination. Pyridose can be used to 
remove slime from an infected sys- 
tem without the necessity of shut- 
ting down the mill for cleaning 



Figure 3. Economy of Kleinschmidt stifl is governed by compressed-vapor pressure 
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ENGINEERING 


Departments Without Names 


Most Executives in Most Departments of Industrial Organizations ore 
Too Specialized and Too Busy to Obtain a Bird's-Eye View of Their 
Firm's Integration in the Economic Matrix. Cognizant of These Facts, 
Many Companies are Establishing Departments — Sometimes of One 
Man — to Keep an Ear to the Ground and a Keen Eye on the Horizon 


By EDWIN LAIRD CADY 



Courtesy General Electric Company 

Devices too small for any particular department's attention often make large 
differences in production or costs Spring-travel grinding rest is an example 


O ne of the world’s largest 
makers of plywood has just 
hired a mechanical engineer, put 
him in full charge of a department 
that probably will never have a 
name. 

Plywood is one of the oldest of 
engineering materials The Pharoahs 
had their artisans make furniture 
and coffins of it before 1500 B.C. 
And yet its most ordinary forms 
were reduced to standards only a 
few years ago, and some of its most 
modem glues, wood treatments, and 
production techniques were new in 
1945. The industry as a whole can 
produce at least three billion square 
feet a year of the well known spruce 
or softwood and the standard gum 
or other hardwood kinds. Hundreds 
of different combinations of woods, 
plastics, and glues are made into 
plywoods suitable for everything 


from extremely low-priced packing 
cases to such completely engineered 
and higher -cost items as textile- 
loom shuttles and airplane propel- 
lers. 

In a situation that has as many 
possible ramifications as this one it 
is very easy for a big company to 
miss some of its best bets or to de- 
vote sales and production time to 
items which do not promise the best 
return. 

CRYSTAL GAZER— It will be the 
job of the new engineer to watch 
all of this. He might be called the 
head of the Who - Ought -To-Do - 
What - And - When - And - How- 
Should-He-Do-It Department. 

He will report to the president. 
But before reporting, he will ask a 
great many questions. 

Who has planned the best pre- 


fabricated house and what kinds of 
plywood would reduce its costs 01 
increase its saleability 9 Should 
lumbei yards stock standardized 
houses made laigely of plywood, or 
standardized parts of houses the 
xest of which can be made of almost 
anything 9 Will a brand new plas- 
tics glue for plywood veneers pei- 
mit a greater use of demountable 
and returnable shipping cases foi 
butchers scales, thus leading to the 
use of less plywood by some users 
of shipping cases but to larger ulti- 
mate sales by reducing costs and at- 
tracting new customers? 

He will be going everywhere, 
talking to eveiyone A machinery 
maker has a brand new veneer cut- 
ter which will cut the wood more 
accurately and smoothly. The moie 
accurate the cutting the moi e 
strongly the modern glues will hold 
Can the company make more 
money with veneeis cut on these 
machines 9 Should smaller, special- 
izing competitors be encouraged to 
take on the machines, improve their 
own products, get the bother ot 
some of the smaller but highly spe- 
cialized markets off the big com- 
pany’s hands? 

This engineer gave no permission 
to quote his name or that of his 
company lest he be deluged with 
suggestions and inquiries which 
ought to go to sales or purchasing 
or other departments But in an in- 
terview, he said “I must read every 
trade and business paper I can, be 
familiar with every kind of indus- 
try, meet every research man. 
There seems to be nothing in Indus- 
try which my men will not find to 
be touching the plywood picture 
somewhere.” 

LONG-RANGE PLANS - A large 
foods company took two of its ace 
public relations men, put them in 
charge of just such a department 
several years ago. And the depart- 
ment has paid dividends. 

Working closely with these men 
is every mechanical engineer and 
chemist In the company. They all 
have to take long looks into the fu- 
ture. The foods manufacturing busl- 
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Courtesy Du Pont Company 


Modern methods of de-scaling 

• LOOKING AHEAD • steel were once on, v dreoms 

in departments without names 

Technically, economically, politically 
— fewer business "bumbles". . . Less 
confusion within companies on "pol- 


Below: Movies at 2500 frames per second yield 
data for unnamed departments Product per- 
formance, new fabrication techniques, knowledge 
of users" problems and competitors" activities, 
are often bits of industrial intelligence that form 
a basis for the reports from, these departments 



Courtesy Western Electric Company 


icy" and planning. . . Keener execu- 
tive appreciation of the interde- 
pendence of producers, users, even 
educators. . . Advertising that says 
more, means more. 


These nameless departments of busi- 
ness have to take it for granted 
that hundreds of other business and 
professional institutions will benefit 
by their work just as thousands of 
smaller makers of similar products 


foreman, who might be interested 
m something the department is do- 
ing*. 

The research department brought 
out a new welding technique which 
would permit stronger than usual 


ness is changing all the time and 
almost always for the better. 

There is, for example, the matter 
of vitamins. Vitamins can be syn- 
thesized and added to foods m the 
processing plants. But some of the 
best forms of them are best added 
by growing them right into the raw 
foods on the farms. And this often 
means that the farmers must use 
vitamin-bearing fertilizers, chemical 
combinations that all too seldom are 
put into the soil. 

Does an adequate college text 
book exist on the subject of “getting 
more vitamins mto the crops?” If 
not, this department must talk with 
professors in the better agricultural 
colleges, make contacts with techni- 
cal-book publishing houses, get 
such a book written and published. 

Many a food-value question is 
going unanswered because there are 
no specially trained scientists who 
have the time to find the answers. 
This department goes to the colleges, 
sets up scholarship and other funds, 
gets brilliant young science students 
to study specific problems. There 
will be a job waiting for every one 
of these students when he finishes 
his studies. Perhaps that job will be 
with this company, perhaps with a 
competitor, perhaps in a university, 
or with a government department. 


get free rides on the advertising of 
the larger companies 

This department keeps in constant 
touch with developing laws in the 
national and state capitols, has long 
and serious talks with legislators. 
Bigger public health budgets mean 
higher sales of the better and cost- 
lier foods products. A law which 
suggests or requires changes in food 
processing methods may mean big 
changes m foods factories right now, 
even bigger ones to take place grad- 
ually over a period of years. 

The mechanical engineers must 
be ready with the plans for new ma- 
chinery and equipment to take ad- 
vantage of or to comply with a new 
law long before that law is formally 
entered on the statute books. The 
engineers have to know, too, what 
the new research is likely to bring 
out, what production plans they 
must make. Otherwise, the fulfil- 
ment of an opportunity to make and 
sell more and better foods would be 
a slow process. 

"BRINGING UP" A PROCESS— One 
of the largest strip-steel and wire- 
products makers has an engineer in 
charge of a department so nameless 
that he does not even know to whom 
he is supposed to report his activi- 
ties. He just reports to anybody in 
the company, brass hat or assistant 


joining of thm, stainless-steel ma- 
terials. After making sure that the 
process would work on a commer- 
cial scale, this engineer and his as- 
sistants began to ask questions of 
prospective users. 

Who needed stronger welds m 
thin, stainless-steel products, and at 
what costs, and with what produc- 
tion speeds? They asked the pro- 
duct designers of automobile and 
airplane companies. They went to 
the makers of building materials, to 
the National Bureau of Standards, 
to the National Housing Authority 
They sent researchers to local hard- 
ware stores to see what complaints 
the consumers were making about 
present products. They studied mail- 
order catalogs and advertising pages 
of magazines, talked with makers 
of thin-materials forming machinery 
to see if the new product might 
make differences in production 
speeds or bring about new machine 
designs, did everything to get more 
and more ideas. 

Their story would have been very 
nice if it had turned out that the 
process was perfect and that an 
enormous market awaited its pro- 
ducts. But there were problems. The 
process was a little too slow. Worse 
still, it was not flexible enough, it 
would not Work equally well with 
all of the variations of carbon con- 
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tent and metals ratios which steel 
makers are permitted by existing 
standards to put into a single grade 
of stainless steel. It needed highly 
expensive, rarely obtainable special 
steel grades to do its best work. 

Any company which did not have 
one of these nameless departments 
would almost certainly have had to 
abandon the project, write off its 
development costs, give up hopes 
for its profits. But this engineer and 
his department were just starting. 

First of all they walled off a spe- 
cial department m one of the com- 
pany’s buildings, got the process set 
up, started making products on it. 
These products often were sold at a 
loss But from every one of them 
something new was learned 

This went on for three years. In 
the meantime the engineer went to 
a local engineering school, signed a 
large check in behalf of the com- 
pany to set up a fellowship, got a 
professoi to work on the equipment 
and its problems, persuaded several 
engineering students to work on it 
as part of their studies. 

One by one the kinks wei e ironed 
out, the piocess was applied to new 
and more profitable uses, the mar- 
kets developed. As fast as the en- 
gineering students who worked on 
it in school were graduated they 
found good jobs waiting for them, 
either as operators of the process or 
as application engineers to get it 
into operation m the plants of cus- 
tomers of the company. 

BENEFITS WIDESPREAD— A maker 
of abrasives has a department within 
the nameless department to study 
all new processes and developments 
which might affect the making or 
the using of the company’s products. 

These men may recommend that 
the company buy up a new ma- 
terial or mechanism, or buy some 
of the rights to it, or buy out the 
company that developed it so as to 
get the engineering man-power as 
well as the sales and physical assets 
behind the product. 

More often, they go to work for 
the product developer without 
charging him a cent for" their efforts 
and even, in some cases, without 
telling him what they are doing. 
They go to the research laboratories 
of universities and to consulting 
laboratories, spend company money 
to have the applications and pos- 
sible improvements of the products 
studied. If the new product can in- 
crease or otherwise affect the sales 
of their own products they issue 
bulletins on it to their sales engi- 
neers, suggest its purchase to cus- 
tomers, arrange for mill supply 
houses to stock it. 

What they learn from the univer- 


sities and the consulting laboratories 
cannot always be taken direct to 
the product maker lest he suspect 
that a big company, perhaps big 
competitor, is interfering in his busi- 
ness But a quiet hint to a user of 
the product to ask for certain im- 
provements, or any of a dozen other 
roundabout methods usually will 
get the desired results. 

As a result of this work the com- 
pany almost always is ready with 
new products before the changes m 
its markets occur, and always is a 
leader m new technical develop- 
ments for its own production line 

MEN ALSO STUDIED— The treas- 
urer of one of the largest makers of 
alloys is the head of an unnamed 
department. He studies men rather 
than products and techniques. 

Every time the company hires an 
exceptional student from a college, 
and whenever someone already on 
the payroll shows signs of imagina- 
tion, this treasurer runs a personal 
file on that man. He learns what the 
man is thinking about, what he likes 
to do, has personal interviews with 
him, studies his work and his prog- 
ress in the company. 

Sooner or later the treasurer finds 
a new development which the man 
is capable of handling. The man is 
put in full charge, told to work with 
the company engineers and other 
authorities, but to build that new 
development if he can. He is given 
a budget plan which may cover five 
or more years ahead. The men so 
developed have made the company 
such a leader in its field that gov- 
ernment authorities want to break 
it up, yet never once has this select- 
ing and building of men been made 
a formal policy under a department 
with a name. 

These nameless departments are 
everywhere in industry. No two of 
them are exactly alike, excepting 
that all seem to be preservative and 
constructive to industry as a whole 
as well as profitable to the com- 
panies that have them 


see 

"BUTTER-lAYERS 1 ' 

Once Weakeners of Parts, 

Yield to "Super-Finishing" 

Any steel is a mechanical mix- 
ture of extremely fine particles or 
grains variously bound together 
Some of the grains are hard and 
brittle, some are hard and not 
brittle, some are soft and brittle, 
some soft and malleable. 

The malleable grains can cause 
trouble. Cutting tools, whether they 


be the steel tools used in cutting or 
the abrasive grits of gnndmg, will 
break off the brittle particles and 
push aside the grams which ai e 
hard but not buttle But the mal- 
leable grains have a tendency to 
stretch undei the tool pressures and 
be spread like butter across the fin- 
ished surfaces 

In extreme cases, such as permit- 
ting lathe tools to “ride the woik,” 
this “butter-layer” can appear like 
a burnishing job with the work be- 
coming as much as 003 inch ovei- 
size. In fine grinding, this buttering 
effect can produce a suiface which 
measures accurately under the 
micrometer but shows a roughness 
as great as 20 micro-inches under 
the Brush Surface Analyzer. 

Also, the butter-layer is a false 
finish prone to sluff off m bearing 
metals and shorten the lives of 
bearings, to abrade mating surfaces, 
to be an easy point of corrosion at- 
tack, and to provide areas at which 
stresses may concentrate to cause 
abrupt failures of parts 

Modern super-finishing methods, 
done with specially contoured abra- 
sive stones, eliminate this false layer 
and greatly increase the dependa- 
bilities of machine parts. 

AIRCRAFT TECHNIQUES 

Adapted and Modified 

for Many Other Industries 

I NDUSTRY-m-general always seems 
to have some one division which 
works out the materials specifica- 
tions and the production techniques 
for everybody. Up to about 1914, 
the railroad shops were the foun- 
tain heads of all wisdom, then the 
automobile industry took over, and 
now the aviation industry is begin- 
ning to show the way. 

The mam difference between au- 
tomotive and aviation production is 
that aviation has to work with 
structures of lighter weight, with 
larger dimensions, and has to make 
changes in designs far more fre- 
quently. 

Truck bodies are now made 
of high-tensile, corrosion-resistant 
steel tubing and structural shapes 
which are so cross-braced and steel 
sheathed that every ounce and inch 
of metal bears its full share of the 
stresses and no metal “rides for 
free.” Such bodies are light m 
weight, can carry more payload, 
are long lived, and easily main- 
tained. The technique for making 
and designing them was borrowed 
almost entirely from airplane ex- 
perience. 

Similar gams are being made in 
railroad cars, boats, pre-fabricated 
houses, and industrial materials- 
handling equipment. 
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Plastics tubing to fountain pen in three steps: Cap and barrel cut to length, 
ends formed and threaded; working parts installed. Technique is vital factor 


PLASTICS 


Layer-Cake Plastics 


Not Always Made as Simply as Their Appearance and Applications 
Might Suggest, Plastics Products — Fountain Pens, for Example — Fre- 
quently Undergo a Number of Carefully Planned Fabrication Stages 


By CHARLES A. BRESKIN 

Editor. Modem Plastics 


I n a materials field where both 
* color and eye -appeal are the 
lule, £ laid~up’ } plastics rank near 
the top on both scores. Pearl-like 
panel effects, simulated wood grams, 
grained ivories, and other attractive 
patterns are only a few of the pos- 
sibilities of the roll- lamination or 
hand-lay-up methods. Applications 
range from protective covers for 
golf-club shafts to decorative and 
useful domestic equipment and 
fountain pens. As an example of the 
process used to attain these beauti- 
ful and vangated plastics articles, 
the familiar fountain pen serves ad- 
mirably. 

The cellulose nitrate unit repre- 
sents an estimated 90 percent of 
the fountain-pen market. Its pro- 
duction is a painstaking operation 
requiring skill, technical knowl- 
edge, and a flair for color and de- 
sign. The patterns used are varied, 
and the processes used to produce 
them are, of course, also varied to 
some extent. The type using a series 
of pearled cellulose nitrate panels 
Vs inch wide and separated by plain 
colored or transparent strips of the 


same material may, however, be 
considered as fairly typical.* 

PEARL ESSENCE-The first step m 
the manufacture of pens of this type, 
and all other types, is the mixing 
of the material. Pearl essence, a 
substance obtained from herring 
scales, comes in tmy flat crystals, 
the largest being less than 0.003 inch 
long. Suspended in a suitable cai- 
ner, such as cellulose-nitrate 
lacquer, the pearl essence is mixed 
with camphor as a plasticizer, tint- 
ing dyes, cellulose-nitiate flake, and 
alcohol as a solvent. As a general 
rule each batch of material weighs 
approximately 250 pounds as it goes 
into the large mixer whose action 
insures complete intermingling of all 
the components. 

Since the slightest foreign matter 
of any type can ruin a quantity of 
pen bodies and caps, the pearl-es- 
sence compound is carefully filtered 
before further work is done on it. 
The equipment used in this opera- 
tion is similar to a large hydraulic 


*Nixon C/N is the cellulose nitrate used in the 
plant described and pictured in this article 


• LOOKING AHEAD • 
Striking patterns of "laid- up" plas- 
tics adapted to a growing variety of 
articles. . . Endless possibilities of 
designs and combinations with other 
materials. . . Machlnability of pat- 
terned plastics will attract attention 
of manufacturers seeking appear- 
ance coupled with fabricating flexi- 
bility. 


extruding machine. In it, a filter 
disk of muslm is backed up on one 
side by seveial screens, each of a 
different mesh. These screens, in 
turn, are backed by a plate pei- 
forated by I 2 A inch holes spaced 
about Vz apart. 

When the material is placed in 
the cylinder of the filter, a hydraulic 
plunger forces it slowly through the 
filtering muslm and screens and 
then through the perforated back 
plate so that the plastics emerges 
in the form of spaghetti. To convert 
the material to a form in which it 
can be managed by the extruder, 
this so-called spaghetti is divided 
into 60- to 70-pound lots and 
pressed into a tubular container. 
Weighed down on top over a long 
period of time, the material loses 
its string-like appearance and be- 
comes a homogeneous mass. This is 
possible because of the solvent re- 
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Colorful pen-plastics stem from multiple-step process' 
pearl-essence compound is filtered (upper left) through 
'"spaghetti" extruder; extruded again (upper right) and 
split into sheets for "layer caking" (lower left); pearl 
essence thus oriented, pen tubing is drawn (lower right) 


maining in the material which keeps 
it m a soft state. 

The plastics as it is removed from 
this tubular form and taken to the 
extruder is known as a “jelly roll ” 
The roll is of the exact size and 
shape to fit into the chamber of the 
extruder — the latter being quite sim- 
ilar to the filter used in the previous 
operation. 

The cellulose-nitrate tube ex- 
truded by this machine is generally 
about six inches in diameter and 
has a relatively thm wall section. 
Just as it emerges from the die 
which has formed it into the tubu- 
lar shape, the material is slit along 
the upper side so that it flattens in- 
to a sheet. 

This extrusion operation is the 
beginning of an involved process 
that spells the success or failure of 


the production of high-luster pearl 
effect. As the plastics mixture is 
forced through the narrow annulus 
of the extruder, the mmute pearl- 
essence particles are forced to aline 
themselves m the direction of the 
extrusion. Thus they present the 
maximum amount of luster at the 
surface of the sheet. If the pearl es- 
sence were not oriented in this man- 
ner the extruded sheet would be 
relatively lusterless. 

LAYER TECHNIQUE— But this is 
only the beginning of the desired 
pearl-essence effect. Depending on 
whether a ribbon or mottled effect 
is desired, the flattened cellulose - 
nitrate sheet is cut into strips or 
into large chips. These strips or 
chips are then placed flat in a cake- 
press form measuring 23 by 56 


inches and built up to a depth of 
five mches. Under heat, and pres- 
sure exceeding one ton per square 
inch, the pieces of plastics become 
a solid homogeneous mass, called a 
cake. 

Sheets of material % inch thick 
are sheared from the top of this 
cake and cut into five-inch wide 
strips. Then the material is once 
again laid-up in the cake press, but 
this time the strips are placed on 
edge rather than flat. As a result 
of the laying- up of the strips in this 
manner the cake, when it is again 
formed under heat and pressure, 
has the luster of the pearl essence 
oriented toward the side rather than 
toward the top. 

Again the cake is sheared into 
sheets which, at this phase of manu- 
facture, have very little surface lus- 
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ter because of the deliberate side 
orientation of the pearl essence m 
the last operation When the sheets 
are again cut into strips and placed 
on edge m the cake press form, how- 
ever, the luster is brought to the 
top where it appears m the final 
cake 

It is m this final lay-up that the 
the pattern of the pen body and cap 
is determined Instead of being made 
up entirely of strips of pearlized 
cellulose nitrate, the pattern may 
call for the insertion of various col- 
ored plastics strips between the 
pearl strips, or of transparent cel- 
lulose-nitrate strips if the design is 
for a pen utilizing the visible ink 
supply principle. Whatever the de- 
sign, this last lay-up operation is 
followed by another caking cycle 
and the slicing of the cake into 
sheets approximately 0 050 inch 
thick. 

TUBE FORMING — Before these 
sheets can be made into tubes they 
must be seasoned so they will not 
warp when finally made into pens 
This operation, in which all the re- 
maining solvent is removed, is ac- 
complished by placing the sheets on 
racks m rooms held at a tempera- 
ture of about 110 degrees, Fahren- 
heit Since the plastics tends to curl 
slightly during this treatment, the 
sheets are placed between high- 
luster plates and subjected to a rela- 
tively high pressure in a hydraulic 
press 

Cut into strips IV 2 inches wide 
and 50 inches long, the material is 
ready for tube forming, which can 
be done either by butt-weldmg or 
by spiial- welding. In both cases, 
the strips are first placed m hot wa- 
ter to soften them, then pulled 
through a forming die which causes 
them to take the shape of a tube 

For the butt-welded type of pen 
case, a steel mandrel is placed with- 
in a die having a diameter equal to 
the desired outside diameter of the 
finished tube. Once the cellulose 
nitrate is softened it is hooked at 
one end to the front of the mandrel 
which is, m turn, attached to a mov- 
ing chain. As the chain pulls the 
mandrel through the die, the plastics 
strip is drawn into the funnel- 
shaped mouth of the die which 
starts the forming of the strip so 
that it will wrap around the man- 
drel. When the material reaches the 
final forming section of the die, 
which is chilled, it sets in the form 
of a tube with the edges of the joint 
pressed tightly together. The joint 
is not yet welded, however. 

The only difference between the 
production of the butt-welded and 
the spiral-type tube lies in the fact 
that with this last type the mandrel 


re% T olves as it pulls the material 
through the die. 

The one prerequisite of a good 
seal is the careful separation of the 
edges of the joint to permit the sol- 
vent, in which the tube is placed, to 
come m contact with them A 
hooked knife run down the entire 
length of the joint m a butt- welded 
tube effectively separates the edges, 
while a slight twist of a spiral-type 
tube in the direction opposite from 
that of the spiral opens the joint 
enough to allow the entrance of the 
solvent. Once the hooked knife is 
withdrawn or the spiral tube re- 
lieved of pressure the ]omt will seal 
without the addition of pressure 
After an aging period of • approxi- 
mately three weeks to allow for the 
evaporation of all solvent absorbed 
during the welding operation, the 
pearl-paneled, cellulose-nitrate tub- 
ing is ready for the finishing opera- 
tions that insure the proper func- 
tioning of the fountain pen. 

TUBES INTO PENS— No matter 
how carefully the cellulose-nitrate 
tube is formed, it still lacks the 
necessary accuracy on its inside di- 
ameter. To bring the tubes to size 
they are placed in hot water where 
they become soft and pliable; then 
over a steel mandrel ground to a 
size corresponding to that specified 
for the inside of the fountain-pen 
body Next the tube and mandrel 
are placed m a chilling bath of cold 
water and the mandrel removed as 
soon as the plastics hardens. Finally, 
a centerless grinder is put to work 
on the tubing to give the desired 
outside diameter. And with that the 
work of the cellulose-nitrate fabri- 
cator comes to an end 

There still remain a number of 
operations which the pen manufac- 
turer must complete before the foun- 
tain pen is complete. First, the tubes 
are cut to length, threaded, and 
otherwise machined, using standard 
machining methods. To close the 
bottom of the pen barrel and the 
top of the cap, shaped and formed 
plugs are inserted in the tube open- 
ings and welded in position. 

This closing operation can also 
be done in a number of other ways. 
The one most generally used for 
the older types of pens simply in- 
volves the welding of a flat top over 
the end of the tube. When shaped 
ends are employed, these can be 
turned out either by molding or by 
a forming operation in which a disk 
of heated nitrate is forced into a 
die and then molded to the desired 
shape. Another, and perhaps the 
most successful, method of closing 
off the end of the plastics tubing in- 
volves softening the cellulose ni- 
trate and forcing the end section in- 


to a warm die which molds the ma- 
tenal into a point — producing a one- 
piece cap or barrel. 

Thus emeiges a completed foun- 
tain pen Some of the steps m its 
production are specialized, but the 
steps involving the compounding 
and manufacture of the basic mate- 
rial are indicative of the thought 
and planning that are so vital to 
the successful manufacture of any 
plastics article 


® ® $ 

ICE-CUBE TRAY 
Retains Flexibility at 
Refrigerator Temperatures 

A^dded to the list of improvements 
upon the venerable ice-cube tray is 
the Jiffy-Cube which comprises 12 
compartments formed of ethyl cel- 
lulose sheet The advantage of this 
material is that it lemains flexible 
at low temperatures and does not 



See does not adhere to cups 


adhere to the ice. Consequently, ice 
cubes may be removed from the 
compartments, each in a separate 
container of its own, simply by pres- 
ing a dimple on the bottom of the 
cup. Both production and assembly 
of the ice-cube maker is done by 
Standard Products Company for 
Plastray Corporation. 

EXCAVATOR WINDOW 
Made of Plastics to 
Resist Vibration , Impact 

Reminiscent of the Plexiglas 
bomber noses and gun turrets that 
are standard equipment on so many 
military planes is the cab window on 
the Byers Machine Company’s dirt 
shovel. This window, which has been 
found easy to install, is as trans- 
parent as glass and, unaffected by 
vibration, may be the forerunner of 
many more industrial uses of a simi- 
lar nature for this plastics. Especial- 
ly important in this particular ap- 
plication is the ability of Plexiglas 
to withstand heavy impact blows. 
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AV IATION 


Cabins Can 

Be Quieter 


Airline and Private Plane Manufacturers — More "Customer-Conscious" 
Than Ever Before — Are Striving Vigorously to Improve Cabin Comfort 

By ALEXANDER KLEMIN 

Aeronautical Consultant, Research Associate, 

Daniel Guggenheim School of Aeronautics, New York University 


A s aircraft engine powers and 
airplane speeds increase, the 
need for noise reduction becomes 
ever more apparent Here there are, 
m reality, two noise problems — one 
involving the protection of the 
plane’s passengers against propeller 
and engine noise, and the other 
being the necessity for reducing 
the external noise of the plane so 
that it ceases to be a nuisance to 
the general public. This article con- 
fines itself to a discussion of noise 
reduction within the plane itself, 
leaving the second phase of the 
problem for future discussion 

The sensation of sound is pro- 
duced by alternating air pressures 
m the some range. But the meas- 
uiement of these varying piessures 
is not a guide to loudness. The 


change of sound intensity, as the 
human ear feels it, is proportional 
to the fractional increment, rather 
than the absolute increment. Hence, 
the preception of sound increases 
far less rapidly than the pressure. 

LOGARITHMIC SOUND-For this 
reason, sound intensity is measured 
on a logarithmic scale rather than 
an arithmetical one. The decibel is 
ten times the logarithm of the ratio 
of sound intensity to the intensity 
existing when the ear can barely 


hear anything — the threshold of 
audibility. Accordingly, a ten- fold 
change m intensity only adds 10 
decibels, or ten times the log of 10, 
which is one. It is this curious 
mathematical concept that explains 
many of the difficulties of sound 
measurement and noise reduction 
Furthermore, overall intensity or 
loudness is not a satisfactory indi- 
cation of comfozt or discomfort. The 
sensation vanes with the frequency 
A high-pitched noise of the same 
loudness as a low-pitched noise will 



Only one inch thick, sound-absorbing fire-wall blanket will Sound-proofing light airplanes reflects new attitude on part 

insulate engine noise and heat. It is also non-combustible of private flyers. Stinson "Voyager" has "airliner" comfort 
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Typical installation 
of sound-deadening 
blanket — often 
glass fiber — and 
its separating 
and trim medium. If 
a vacuum were 
possible instead of 
air space the 
efficiency would be 
much higher 


* LOOKING AHEAD • 
Airplanes more silent, eventually, 
than older forms of transportation 
. Application of aircraft sound- 
proofing methods to automobiles, 
homes, industrial structures. . . Much 
wider acceptance of private aviation 
when quieter cabins become uni- 
versal. 


produce considerably more annoy- 
ance. Therefore, m addition to know- 
ing overall sound levels, it is im- 
portant to be able to measure the 
intensities of vaiious frequencies 
in a noise containing a wide range 
of frequencies. Measurements taken 
on this basis indicate that noises 
may be much less distressing when 
the higher frequencies are sup- 
pressed — even if overall loudness is 
only slightly decreased 
In aircraft applications, a coarse 
analysis of the various frequencies 
present is sufficient Here, the range 
of audible frequencies is divided in- 
to band widths of one octave, and 
the range from a very low 40 cycles 
per second to a shrill scream of 
10,000 cycles per second can be cov- 
ered m eight bands Thus, noise 
levels may be defined m teims of 
decibels m a given frequency band 
and an entire technique has been 
developed for the measuiement and 
analysis of aircraft cabin sounds 
Considerable special equipment, in- 
cluding artificial means for produc- 
ing pure sounds of varying fre- 
quencies and intensities, standaid 
microphones, amplifiers, decibel in- 
dicators, wave filters, completely 
noiseless chambers, and so on, have 
been evolved and m some cases are 
being applied m other industries 

HIGH FREQUENCIES WORST— The 

permissible levels for noise in dif- 
ferent types of aircraft must, of 
course, be established before manu- 
facturers can enter upon sound- 
proofing programs in an effective 
manner. In a paper read before the 


Royal Aeionautical Society by Dr 
N Fleming, permissible sound levels 
for military, cargo, and civilian pas- 
senger airplanes were tentatively 
set foith. These recommended levels 
vary from 105 decibels in the 75 to 
150 frequency range to 80 decibels 
in the 1200 to 2400 frequency range 
for military and cargo planes. For 
passenger transport, the comfort 
levels are reduced ten decibels at 
the lower frequencies and 15 deci- 
bels at the higher frequencies. 

Examination of typical sound val- 
ues as encountered under familiar 
circumstances will provide a con- 
crete idea of what decibel levels 
mean. For example, a passenger car 
moving at 30 miles per hour meas- 
ures 60 to 70 decibels; an air-condi- 
tioned railroad coach shows 85 
decibels at 50 miles per hour; a trol- 
ley car registers 90 decibels; the 
New York subway may go to 120 
or even more 

It is interesting to compare these 
figures with noise measurements 
(Table 1) made m the well-known 
DC-3 twin -eng me airliner while 
the plane was flying at 160 miles per 
hour with the engines delivering 
600 horsepower at 1850 revolutions 
per minute, and with a pi opeller 
tip speed of 740 feet per second 

It will be noted that the data 
presented cover one low -pitch band 
and one high-pitch band, thereby 
giving a truer indication of comfort 
than would single-level readings 
The multi-level method has now 
become standard as the result of 
research at the Harvard Electro- 
Acoustical Laboratory. In both fre- 
quency ranges, the aft- center cabin 
of the DC -3 safeties the previous 
recommendations as set up by Dr. 


Fleming The forwaid-centei cabin, 
however, particulai iy in the less 
annoying lowei octave and to a 
small degice m the higher octave, 
does have noise levels above the 
recommended figures, regardless of 
the fact that the plane is generally 
considered satisfactory by most pas- 
sengers 

Once the chaiacterisLcs of cabin 
noises are established, the physical 
problem oi reducing these noises 
usually embraces a plan of insulat- 
ing those oi externa L origin— engine 
exhaust, piopellei sounds, and aero- 
dynamic sounds Also, internal 
noises due to electrical motors, 
pumps, geais, and the moving parts 
of the an -conditioning machineiy 
cannot be neglected 

INSULATION "KNOW-HOW" - 

For successful sound insulation, it is 
important to avoid all cracks and 
openings in the insulating structure 
The smallest ciacks may nullify the 
best sound-proofing treatment. Ap- 
parently sound entering through a 
narrow apeiture can produce almost 
the same sensation of loudness as an 
open window. Sealed openings 
around hatches, doors, windows, and 
ventilators, must be m good condi- 
tion. As much of the aiea of the 
airplane structure as possible should 
receive acoustical treatment and the 
areas of untreated metal surface 
must be held to a minimum. 

One successful sound -insulating 
method employs two blankets of 
sound-absoibmg material separated 
by an impervious septum. The 
thickness of the two blankets may 
be as low as :i 4 inch, and the treat- 
ment is so effective that the mini- 
mum weight is only .15 pounds pei 
square foot, excluding the weight 
of the trim cloth, septum, and mus- 
lin container 

The sound-proofing material used 
m such blankets befoi e the war was 
generally flame-proofed kapok bat- 
ting Later, when kapok was no 
longer available, a number of ma- 
terials including puie milkweed floss 
were tried with varying degrees of 
success. Glass fiber finally won out 
because it is the most effective foi 
a given weight of material, because 
it is not susceptible to attack by 
mildew and fungi, and because it is 
non-combustible. 

Fundamental to the sound-msu- 


Position 

Overall Level 

Decibel Level 
75-150 Frequency 
Range 

Decibel Level 
1200-2400 
Frequency Range 

Pilot's Position v 

111 

104 

75 

Forward-Center Cabin 

110 

106 

66 

Aft-Center Cabin 

98 

92 

62 


Tabfe 1: Noise levels in a DC-3 at 160 miles per hour 
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latmg idea ls that the acoustical 
material should have as large an 
area ol fibeis as possible m propor- 
tion to its weight Fiberglas U A” 
meets this requirement splendidly 
since it is made from thousands of 
glass fibers only a micron — 1/1000 
of a millimeter — m diameter. The 
glass fibers are coated with a plas- 
tics binder to pioduce a bronze- 
colored blanket which is ordinarily 
about half an inch thick and weighs 
only 1/40 pound per square foot 

NOT ONLY AIRLINERS — Sound- 
proofing need not be restricted to 
large transport airplanes. Private 
airplanes can be equally quiet, and 
the day when the private flyer “en- 
joyed” the full impact of propeller 
and engine noise Is gone forever. 
The purchase l of a private an plane 
is coming to demand and obtain 
the greatest interior comfort, with 
cabin sound- insulation a “must” 
feature. 

The Stinson Voyager 150, foi ex- 
ample, is a private plane which has 
proved as quiet as most transports 
and in which almost identical glass - 
blanket methods of protection have 
been followed. During the manu- 
facture of this plane, the sound- 
absorbing blankets are cut to size 

© 

FLYING WING 

Carries Heavy Load 

at Unusual Speeds 

JVIinimum air drag resulting from 
the elimination of the conventional 
fuselage is reported to give the new 
Northrup Flying Wmg — - XB-35 — 
a speed 100 miles per houi greatei 
than could be obtained fxom an oi- 
dmary type plane of equivalent 
power and capacity Submerged 
within the wmg structure itself are 
four Pratt and Whitney Wasp Ma- 
jor engines of 3000 horsepower each 
The submerged mounting offers a 
considerable reduction m frontal 
area and makes major breaks in the 
airfoil contouis unnecessary. In ad- 
dition, eight pi opellers of the pusher 
type are used and are co- axially 
mounted — two per engine — with 
the engine drive gearing so arranged 
as to drive them m opposite direc- 
tions. The latter feature allows each 
propeller to cancel the torque effect 
of its mate. 

Crew accommodations consist of a 
long, narrow, pressurized nacelle 
equipped with a bubble-type canopy. 

Control of the Flying Wing has 
been achieved without the usual tail 
surfaces. Landing flaps are provided 
in the normal manner and are sup- 
plemented by wing-tip slots to pre- 


and shape and lightly attached to 
the supeistruetuie Skin and trim 
fabrics are then pulled over the 
blankets. 

In large transports, the sound- 
proofing might be carried still 
further if, instead of placing the in- 
sulation about three inches from 
the dural wall of the plane as is 
done today, a vacuum was used as 
insulation m a manner somewhat 
similar to a thermos bottle. Struc- 
tural engmeers, however, advise 
that m the light of present knowl- 
edge the weight of such construc- 
tion would be prohibitive. 

The sound-pioofing of aircraft of- 
fers many opportunities for the 
manufacturers of plastics materials, 
for instrument builders, for physi- 
cists Its pimciples are applicable 
m numeious other structuies and 
mdustnes even though the actual 
materials and methods may differ. 
In an expensive building, for ex- 
ample, an adequate thickness of wall 
may obviate the need for additional 
sound-insulating material, yet in a 
low-cost pre-fabncated home, a 
thinner, less expensive wall might 
be quite satisfactory if it included 
acoustical material which also in- 
sulated against heat and cold. Truly, 
there ai e some fascinating prospects. 


vent tip stalls Outboard on the wmg 
are the so-called “elevons” which 
control longitudinal stability much 
as do conventional elevators but 
which have an additional aileron - 
like function when necessary. 

Double, split flaps — opening like 
a clam shell — are located with a 
hinge line aft of the elevon hmge 
line and increase drag on one side 
or the other as needed for direc- 
tional control 

The Flying Wing, lepresenting 23 


years oi leseaich, has a span of 172 
feet, a wmg aiea of 4000 square feet, 
an empty weight of 73,000 pounds, 
and a surpusing useful load of 120,- 
000 pounds. 

PLANE COMFORT QUIZ 

Indicates that Planes 

Could be Still Better 

Now that an plane travel has be- 
come as inexpensive as railway 
transportation, and is very much 
faster, it is fair to compare the two 
as regards comfort. Hence, the Boe- 
ing Magazine has made an opinion 
survey. 

Asked which is less comfortable, 
a tram or a plane trip, 50 percent of 
those queried answered “train”; 20 
percent said the airplane was less 
comfortable, 11 percent said they 
weie about the same; and 19 percent 
didn’t know. Apparently the air- 
plane had somewhat the better of 
it in this quiz, but it is not to be 
concluded that the airplane is above 
impi ovement m comfort. 

Travelers by air, whether experi- 
enced or newcomers, often complain 
of lack of space to move around; 
loughness, bumps, and sinking feel- 
ings, air sickness; lack of berths, 
noise or vibration; and fear causing 
discomfort. 

Some of these complaints seem 
likely to be removed by modern an - 
ci aft designs. Fear will be dispelled 
by still greater improvements in 
safety. Greater size of aircraft with 
separate dining quarters and lounge 
halls can remove the criticism of 
lack of space. Very fast, heavily 
loaded aircraft, flying at great 
heights, should avoid bumpy sensa- 
tions and hence help to reduce air- 
sickness. 

Lack of berths is a question of 
economics — if the public is willing 
to pay more for air travel, berths 
will be forthcoming 



Three-quarter rear view of the latest Northrup Flying Wing 
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Conducted by E. F. UNDSIEY 


Multi-Purpose Paradox 


Until All Machines Use Similar Bearings Under Like Load Conditions, 
"All-Purpose" Greases Remain Impractical. Multi-Purpose Greases 
are Available, However, and When Common Sense Indicates Their Use 
They Can Save Time, Reduce Inventories, and Eliminate Confusion 

By T. G. ROEHNER 

Technical Director, Technical Service Laboratories, 

Socony-Vacuum Oil Company, Inc 


R ecent years have seen a greatly 
accelerated rate of development 
in the lubricating-grease held. Ex- 
perience under service conditions 
forcibly demonstrated the need for 
greases capable of operating under 
extremely wide ranges of tempera- 
tures. Many aircraft bearings for 
example, may during the course of 
a single flight be exposed to tem- 
peratures as low as minus 65 de- 
grees, Fahrenheit, at altitudes over 
35,000 feet and as high as 200 de- 
grees at low altitudes 
Conventional greases having the 
consistency of butter at room tem- 
perature may become so solid at 
sub-zero temperatures that move- 
ment of bearings packed with them 
can not be started even by applica- 
tion of pressures sufficient to twist 
light shafting. The use of a grease 
such as that commonly employed for 
the lubrication of ball bearings in 
electric motors would mean that 
at high altitudes trim- control tabs 
could not be operated nor could the 
cowl flaps and many other com- 
ponents of aircraft be actuated hy- 
draulically. 

Farm machinery shipped from 
Detroit might be used in the tropics 
or be exposed to winter conditions 
in Russia. The greases in tractor 
wheels have to resist the tempera- 
tures encountered, prevent entrance 
of dirt and sand, and protect the 
bearings from corrosion in wet 
areas. 

Greases used on ship-deck ma- 
chinery must perform satisfactorily 
both during winter storms and dur- 
ing summer trips around Cape Horn 
to India. Furthermore these greases 
have to stay put and serve as rust 
preventives when the machinery is 
submerged by heavy seas. 

Superimposed on such varied per- 
formance problems as these, is the 


LOOKING 
• AHEAP • 
Greater co-operation among 
machine designers, bearing 
builders, grease compound- 
ers. . . Further development 
of multi-purpose lubricants 
for non-mobile equipment. 
. . . Grease application de- 
vices with wider adapta- 
bility. . . More about water- 
and high - temperature - re- 
sistant greases. 


steady demand for reduction m the 
number of greases required to satis- 
fy all operating requirements. At 
the start of World War II, for ex- 
ample, a survey showed that if the 
instructions of the manufacturers of 
ordnance equipment were followed 
rigidly, over 30 different greases 
would have to be supplied on prac- 
tically a world-wide basis. Before 
V-E Day, this unwieldly number 
was reduced to four basic and about 
six special greases. 

The ideal, of course, would be the 
improvement of greases and their 
applications to the point where a 
single grease could lubricate all 
bearings, winter and summer, re- 
gardless of severity of operating 
conditions. Such “all-purpose” prod- 
ucts have not been achieved. Prog- 
ress, however, has been made m de- 
veloping “multi-purpose” greases. 

GREASE KNOWLEDGE NEEDED— 

New types of products have recent- 
ly been developed, such as those 
made with lithium, -strontium, bari- 
um, and high-melting-point calci- 
um-base greases. These new greases 
possess water- and high-tempera- 


tui e-resistance features not found m 
conventional calcium-, sodium-, and 
aluminum-base greases Advances 
have also been made in the formu- 
lation and manufacture of the latter. 

Of equal, and pei haps greater 
importance is the recent progress 
m the methods for evaluating 
greases and securing more accurate 
interpretation of test data. This re- 
search led to a better understand- 
ing of the fact that all greases under- 
go critical changes in structure and 
consistency as temperatures change. 

A sodium-base grease, for ex- 
ample, may have the consistency 
and stiucture of a conventional, 
auto- wheel-bearing grease at mom 
temperature, but at sub-zero tem- 
peratures it may change to a prod- 
uct so hard that a pencil can he 
forced into it only with considerable 
difficulty, while at about 200 degrees, 
Fahrenheit, it may be converted to 
a soft, tough-fibered grease that will 
wind around a spindle, and when 
raised to 300 degrees, Fahrenheit, it 
may acquire the appeal ance of a 
felly. 

Greases may be quickly defined 
as soap-thickened mineral oils and 
an understanding of the funda- 
mental differences m their behavior 
m service as compared with uncom- 
pounded lubricating oils — which re- 
main as true fluids above their pour 
points — is valuable to those con- 
cerned with grease usage. This is 
particularly true with the more re- 
cently developed greases which may 
contain, in addition to soaps, com- 
ponents to improve their chemical 
and structure stabilities, to increase 
their rust-preventive properties, 
and to add to their load-carrying 
abilities. 

Large plants and mills with hun- 
dreds of machines are naturally in- 
terested in multi-purpose greases. 
Here, the machines in each plant 
often differ widely in design and 
operation, and their bearings also 
differ m type and lubrication re- 
quirements. Because of this, it is 
not unusual for such a plant to stock 
six or more greases. Hence, careful 
supervision becomes necessary to 
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avoid bearing failures with, conse- 
quent long-time shut downs of ma- 
chines due to mistakes in applica- 
tion of the greases Bearing replace- 
ments are often difficult to obtain 
and, more important, idle machines 
cut into production schedules. The 
use of multi-purpose greases coupled 
with training of greasers in correct 
application and maintenance has 
been proved effective in solving this 
type of problem. 

AUTOMOTIVE DILEMMA - Op- 
erators of truck and bus fleets have 
also shown interest in multi-purpose 
greases. In this field, development 
has proceeded to the point where 
a single grease has been offered 


which will adequately lubricate 
bearings of trucks and buses from 
bumper to bumper 

In this connection, however, the 
extent to which bearings of trucks 
and buses vary in design and op- 
erating conditions is seldom fully 
i eahzed. In universal joints, for ex- 
ample, the bearings may be bushing, 
needle, ball, or roller types. Some 
water pumps are equipped with ball 
bearings while others use plain 
bearings. Also, m some water pumps 
the grease has to function not only 
as a lubricant, but as a seal to pre- 
vent water leakage, whereas other 
designs include spring-loaded seals 
which will operate properly only 
when greases of soft consistency are 


employed. The bearings which ac- 
count for the largest consumption 
of grease are the so-called chassis 
fittings — spring shackles, king pins, 
tie rods, and drag links. Grease is 
also used as lubricant for wheel 
bearings, brake cams, clutch re- 
lease bearings, constant velocity 
joints, and for certain designs of 
magnetos. 

Essentially there are two ways to 
approach the truck and bus fleet’s 
problem. Going down one path, the 
objective would be to analyze care- 
fully the requirements for each type 
of bearing and operation, and design 
a product to provide maximum ser- 
vice for each type The second path 
— use of multi-purpose greases — 



Low-temperature cabinet (above), viscosity-determination unit (right), 
and ball-bearing grease evaluator (below) exemplify apparatus that is 
constantly devised as new grease research problems are encountered 
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leads to compromises. The objective 
here would be to provide a grease 
which, while not the absolute best 
for any one type of bearing, would 
still do a satisfactory enough job so 
that when coupled with the eco- 
nomical simplification of stocks thus 
made possible, a net, over-all ad- 
vantage would be gained 

The news of unusual types of 
greases bom during work on the re- 
quirements of the Armed Forces has 
prepared the way for wider ac- 
ceptance of multi-purpose greases 
Indeed, reports concerning lithium- 
base greases sometimes have been 
so enthusiastic that they encouraged 
conclusions that even an all-pur- 
pose grease is now available. An all- 
purpose grease would have to be, by 
definition, a product which not only 
had the correct chemical composi- 
tion, but which would also have to 
have a consistency that would be 
satisfactory for all types of bearings 
and housings. The short review 
given above of variation in bear- 
ing designs will indicate that no one 
consistency is likely to meet that 
limitation regardless of composition. 
Thus, until there is more progress 
made toward uniformity of bearings, 
the most practical simplification pos- 
sible is acceptance of multi-purpose 
greases. 

PRACTICAL CONSIDERATIONS - 

The successful utilization of a mul- 
ti-purpose grease is dependent on 
the installation of adequate dispens- 
ing equipment and on avoidance of 
extreme ranges of operating tem- 
peratures. The design of the grease 
guns must be dictated by the prop- 
erties of the grease. In some cases, 
the grease technologist is often 
forced to fit his formulations within 
the limits prescribed by the grease 
guns already available rather than 
to develop the product demanded 
for most efficient lubrication of the 
bearings. Thus, if a multi-purpose 
grease is employed, the greasing 
equipment must be capable of han- 
dling not only the soft, often semi- 
fluid consistencies common for chas- 
sis greases, but must also take care 
of pioducts considerably stiller. 

It is conventional to refer to con- 
sistencies of greases in terms of 
ASTM penetrations. An ASTM 
worked-penetration of 350 means 
that under conditions carefully 
specified by American Society of 
Testing Materials 1 Method 217-44T, 
a cone assembly weighing 150 grams 
sank 350 millimeters in the grease 
in five seconds after the grease had 
been worked by forcing it through 
a perforated plate 60 times at 77 de- 
grees, Fahrenheit. High-pressure 
grease guns, built to handle chassis 
lubricants with ASTM worked- 


penetrations of 325 and setter will 
not operate satisfactoiny with wneel 
bearmg gi eases which normally nave 
ASTM" worked-penetrations from 
250 to 300 Wheel bearmg greases 
however, must have that consistency 
because otherwise they may leak 
past the seals and possibly lead to 
burning and seizure of brakes. The 
ideal lubricant for wheel bearings 
would be a heavy oil or semi-fluid 
grease, but no seals have been pro- 
duced m commercial quantities 
which will hold such fluid lubri- 
cants in position On the other hand, 
firmer greases than now are used for 
spring shackles could be used to ad- 
vantage for those and similar bear- 
ings as they would be more re- 
sistant to being squeezed out. 

The importance of correct lubii- 
cation of wheel beatings is so obvi- 
ously the controlling consideration, 
a multi-purpose grease would have 
to be based primarily on the con- 
sistency demands or that application 
Experience has shown that most of 
the other bearings will be satisfied 
by that consistency if the composi- 
tion of the grease is of sufficiently 
versatile character. The exceptions 
would be for bearings where only a 
soft grease can be used m order to 
insure proper distribution, as. for 
example, m constant-velocity joints 
and where extremely high, localized 
temperatures are expected, such as 
those characteristic of magnetos. 

The use of multi-purpose greases 
quickly becomes more difficult if op- 
erating temperatures vary over wide 
limits, because of the consequent 
extreme variations m the con- 
sistencies of the greases Aside from 
composition, which is determined by 
the manufacturer, the factor which 
has the greatest effect on consistency 
of greases is tempeiature A certain 
widely used wheel-bearing grease 
having an ASTM worked-penetra- 
tion of about 250 at 77 degrees, Fah- 
renheit, will harden to a penetration 
of about 50 at minus 20 degrees, 
Fahrenheit. Also, if a grease that is 
firm at low temperature were used 
in king pins, tie rods, and drag links, 
steering would become quite diffi- 
cult. In brief, in some sections of the 
country it is advisable to use so- 
called “winter*' and “summer” 
grade greases, the former specifi- 
cally manufactured to meet cold- 
weather conditions. The use of a 
multi-purpose grease in such areas 
obviously introduces a serious com- 
plication. 

In conclusion, it may be stated 
that grease technology has made 
important advances under the pres- 
sure of recent demands and that the 
fundamental information gained is 
being translated into benefits for in- 
dustrial requirements. One evidence 


of this trend has been the offering 
of a multi-purpose grease which 
under certain conditions will enable 
an attractive reduction m the num- 
ber of gi eases formerly employed 
for a complete grease service job 
The ideal has not yet been achieved 
however, where a multi-purpose 
grease may be furnished without 
careful study of all conditions and, 
certainly, the all-purpose grease has 
not yet arrived 

S @ ® 

PAINT REMOVAL 

Simplified by Oil 

On Spray-Room Wails 

An unusual use for a matenal 
known as Castor Machine Oil has 
been discovered by an automobile 
manufacturer This oil is made to 
be adhesive and stringy, which 
properties make it ideal for its 
lather novel application 

The product is mixed with a soap 
and put on the walls of paint rooms 
m which automobile body parts ate 
spray painted Thus, paint from the 
various spraying opeiations which 
collects on the coated suiface is 
easily removed each night with a 
putty knife, and excessive amounts 
of paint are prevented from collect- 
ing on the walls 

PLASTISOLS 

Afford Economical Means 

of Applying Vmy! Resins 

P olyvinyl resins, widely used for 
coatmg shower curtains, imitation 
leather, upholstery fabrics, and wires 
and cables, have usually been ap- 
plied by complicated processes and 
expensive roll mills, calendars, and 
hydraulic presses To eliminate this 
need for laminating thm sheets of 
the resins to the base material, 
newer means have been developed 
to apply the resms as liquids 

One such method makes use of 
a fluid mixture called a “plastisol,” 
m which the powdered resin is dis- 
persed in a liquid plasticizer bv 
mechanical mixing aided by small 
quantities of a dispersing agent. The 
fluid film is easily applied by means 
of knife or roller coaters 

The requirements of such a plasti- 
cizer for polyvinyl resins are lela- 
tively complex since color, storage, 
stability, and volatility are but a 
few of the problems encountered. A 
synthetic material from petroleum 
has been developed for the purpose 
by Socony- Vacuum and carries the 
name S/V Sovaloid C. A fairly 
light colored, low viscosity, high- 
boiling oil, the plasticizer is com- 
patible with most of the vinyl resins. 
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Conducted by KEITH HENNEY 


ELECTRONICS 



TriboeSectnc sorter in use — even heat-treated and non-heat-treated metals 
differ enough metaHurgicaify to be identified by this practical instrument 


Mixed 

Metal Magic 

Jumbled Alloy Stocks and Parts can Now be Re- Identified by Using the 
Small Current Generated when Dissimilar Metals Rub Together. Direct- 
Reading Spectrometers Speed Analysis, Cut Down Costly Furnace Time 

By JOHN MARKUS 

donate Editor Electronic^ 


I ncreased production rates, high- 
ly ciitical end uses, closer chemi- 
cal specifications, and the need for 
conserving scarce alloy constitu- 
ents have combined in recent years 
to focus attention on means for 
sorting and analyzing both ferrous 
and nonferrous alloys. Thus, pre- 
cision and high-speed electronic 
methods of identifying metals and 
alloys are now available that will 
sort metal objects having identical 
size and appearance. The sorting is 
quick and accurate, and requires 
only that the metals be metallurgi- 
cally dissimilar — even such a small 


change in metallic structure as that 
produced by heat treating can be 
detected. And now also it is possible 
to obtain an accurate analysis of a 
molten metal in less than one min- 
ute. 

SORTING — One new electronic 
metal-sorting device employs the 
triboelectrie principle — the same 
principle that makes sparks when 
a cat’s fur is rubbed backward — to 
give a yes-or-nt> reading in a few 
seconds. It is small enough to be 
carried easily and is intended for 
use right in the plant. 


Unavoidable mixups of steels and 
other alloys m various stages of 
fabrication have always existed in 
metal-working plants For example, 
a stack of billets may upset and spill 
over, mixing with adjacent stacks 
having the same size and appear- 
ance but different composition In 
other cases, machining operations 
obliterate painted, tagged, 01 
stamped identification markings, and 
frequently unused portions of bai 
stock are returned to stock piles 
after the identified ends have been 
cut off. 

The ti iboelectnc instrument that 
will sort out such mixups depend-. 


• LOOKING AHEAD ♦ 
Less expensive confusion in storing 
alloy metals. . . Reduction of scrap 
losses through inadvertent mixing of 
parts. . . Quick identification of 
metals in machines needing repair 
parts. . . Shorter non-productive in- 
terims waiting for furnace heats to 
be analyzed. . Elimination of lab- 
oratory "bottlenecks " 


on the fact that when two metal - 
lurgically dissimilar metals in con- 
tact with each other are moved 
back and forth a voltage ranging 
from a fraction of a microvolt to 
several millivolts, depending upon 
the metals, is generated The voltage 
is caused by a re- distribution of 
electrons on the interfaces of chemi- 
cally dissimilar substances that are 
rubbed together. 

Since heat treatment of most al- 
loys produces chemical changes, the 
method can also be used to dis- 
tinguish between heat-treated and 
hot-worked alloys commg from the 
same heat or melt. The manner of 
creating the moving contact is not 
critical provided it is carried on 
long enough to develop saturation 
potential. For a reciprocating tool 
operating at ten strokes per second 
the required period is about four 
seconds. A lubricant is used on the 
surface of the standard metal during 
tests to minimize chances of scoring, 
because scoring or erosion of metal 
during the test will introduce an 
error in indication. 

In the commercial instrument, as 
made by Control Equipment Com- 
pany, an electronic circuit controls 
the total operating time for a test 
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and provides a potential to balance- 
out stray currents A motor-driven 
reciprocating tool having a 3 s -inch 
stroke provides the friction generat- 
ing motion In operation, a known 
or standard rod of metal is placed 
m the chuck of the tool and is held 
stationary on the unknown metal 
A fork on the tool presses against 
the unknown sample to make elec- 
trical connection with it, complet- 
ing the circuit through the two 
metals and a portable, mirror gal- 
vanometer A control is then ad- 
justed to bring the meter pointer to 
zero, after which a button on the 
tool is pressed to stait the recipro- 
cating motion of the known metal 
in the chuck The reading of the 
microvoltmeter is taken after the 
tool has been automatically stopped. 
If the reading is substantially zero, 
known and unknown metals are 
identical; if the reading is different, 
the polarity and magnitude of the 
reading are indicative of the degree 
and nature of the dissimilarity. 

In general, all metals and alloys 
may be arranged m a tnboelectric 
series so that a metal which pre- 
cedes another metal m the table 
will be positive with respect to the 
succeeding metal. Thus, if five met- 
als — A, B, C, D, and E — are arranged 
m this way, C will be slightly posi- 
tive with lespect to D and more 
positive with respect to E. Con- 
versely, C will be negative with re- 


train is spread out for photograph- 
ing The density of the spectrum 
lines on the negative must then be 
examined visually or measured with 
a photoelectric densitometer to ob- 
tain the desired information This is 
a tedious piocess with many draw- 
backs that may impair the quality 
of a melt and waste as much as an 
hour of steel-mill furnace time per 
day 

In the melting, alloying, and cast- 
ing of metals, a new direct-reading 
spectrometer can lower costs by re- 
ducing the time a melt must be kept 
at temperature while waiting for an 
analytical report 

By eliminating the photographic 
process m the spectrometer and 
using a dozen or so strategically 
positioned multiplier phototubes to 
measure simultaneously the intensi- 
ties of the desired spectrum lines, 
darkroom processing is eliminated. 
One such electronic version of the 
spectrometer, as made by Applied 
Research Laboratories, will deter- 
mine the chemical analysis of a 
properly prepared sample m about 
45 seconds 

The spectrometer unit contains a 
spark source, a primary slit, and a 
diffraction grating to spread out the 
light into a spectrum, much as m a 
conventional spectrograph, but be- 
yond this the resemblance ceases. 
There is a long focal curve along 
which slit- covered receivers can be 


moved to receive the light from any 
spectral line desired. As many as 12 
leceivers, each with its multiplier 
phototube, amplifiex, and associated 
electronic circuits, can be positioned 
along this curve without seiious in- 
terference between them and in 
such a manner that several lines 
close together m the spectrum can 
be measured simultaneously. 

The radiation which passes through 
a receiver slit falls upon an elec- 
tron-multiplier phototube. The out- 
put current of this tube, which is 
proportional to the intensity of the 
light falling upon the cathode, is 
then integrated and converted into 
a series of electrical impulses, the 
sum of which is proportional to the 
integrated intensity of the spectral 
line. These impulses are amplified 
by means of an electronic amplifier, 
which is a part of the receiver, and 
passed on to the recording console. 

The spectrometer unit is about 
five feet high, nine feet long, and 
four feet deep, with enough room at 
the back for a man to sit inside and 
make focussing adjustments in the 
dark Thus no special dark room is 
required to house the unit. 

The recording console, a separate 
device almost as large as the spec- 
trometer, furnishes the final ana- 
lytical results. For each phototube 
there is a motor-driven electromag- 
netic counter driving a 50-mch tape 
on which is printed a percentage 
sequence corresponding to the typi- 
cal spectrochemical working scale 
Each tape starts at its reference 
point, and advances one number at 
a time at a rate determined by the 
intensity of the spectrum line it 
represents. The count is terminated 
at a definite integrated intensity on 
the standard spectrum line being 
used for reference. The chemical 
percentage for each element being 
measured can then be read off di- 
rectly from the numbers visible on 
the tapes at the reading apertures. 
The operator only needs to enter 
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Magnesium alloys 
are analyzed (left) 
and the results 
recorded on paper by 
fully automatic 
spectrometer jised at 
Dow Chemical plant. 
Similar unit (below), 
made by Applied 
Research Laboratories, 
is direct-reading, 
speeds steel- 
mill operations 


spect to A and B. Once prepared, a 
table of this kmd can be of great 
assistance in rapid sorting. 

Since this instrument provides a 
non -destructive test, it may be ap- 
plied to identification of built-up 
machinery, assembled vehicles, or 
any combination of metals. The fact 
that the pieces being tested are in 
metallic and electrical contact with 
adjoining members does not affect 
the accuracy of the test. 

QUICK ANALYSIS — In the basic 
spectrometer, as used in an open- 
hearth steel mill, a small sample of 
the material to be analyzed is melted 
in an intensely hot spark and the 
resultant characteristic light spec- 
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these results on his analytical form, 
press a button to re-set the re- 
corders, and the unit is ready to 
analyze the next sample. 

In this manner has been solved 
one of the most annoying limitations 
of specti ography — the necessity of 
having the lines of the elements to 
be determined at about the same 
level of intensity. A still greater 
problem — variable contrast of the 
photographic emulsion with wave- 
length — also vanishes because the 
multiplier phototubes have a linear 
response 

With this direct-reading spec- 
trometer, alloys can be analyzed at 
the rate of 25 seconds per deter- 
mination, compared to three minutes 
per determination with the photo- 
graphic method. Up to eleven ele- 
ments can be analyzed at one time. 
Control circuits make it possible to 
have several different types of con- 
ditions ready for instant use, so that 
several alloys may be analyzed al- 
ternately without readjusting the 
machine. 

ECONOMIES— The rapidity of op- 
eration provides a “pour or not-to- 
pour” analysis, m the case of metal 
production, in a minimum of time. 
Here, every minute saved is a min- 
ute less of furnace time required. 
Cutting such an analysis from ten 
minutes to less than three minutes 
from the time the sample is received 
provides real economies in fuel, 
overhead costs, and so on. 

An example of these savings is 
the case of producing high-grade 
steels in an electric furnace. The 
furnace may be charged from scrap 
or with metal from an open-hearth 
furnace. In the former case, about 
three to five hours will be required 
to melt down the scrap. Just as soon 
as the charge is thoroughly melted, 
a preliminary eight- element analy- 
sis will be required to determine 
the residuals in the steel. Whether 
it takes one minute or ten minutes 
to perform this analysis is not par- 
ticularly significant when just one 
furnace is being considered, as the 
mam purpose of the analysis is to 
determine whether the steel needed 
can be made from that particular 
melt, or whether the residuals are 
such that another type must be pro- 
duced. This analysis is usually fol- 
lowed with other preliminary ones 
to control the refining process. 

The first important analysis from 
the standpoint of possible time saved 
is the one just prior to the “slag 
off.” If the various residuals have 
been brought down to specifications, 
the oxidizing slag can be removed 
and the deoxidizing slag put on the 
heat. Thus, if carbon can be deter- 
mined in a few minutes by a high- 


speed method and the other alloying 
elements by a method just as rapid, 
at least eight minutes of furnace 
time can be saved at this point. If 
the results of the analyses are such 
as to allow the slag off, these same 
analyses can be used to determine 
the correct additions to bring the 
melt to the desired steel specifica- 
tions. 

After making these additions, an- 
other half to three quarters of an 
hour prepares the steel for tapping. 
However, before the actual tapping 
can be done, the final sample must 
be analyzed. If this analysis can be 
concluded in two minutes — instead 
of ten or fifteen — at least eight min- 
utes can be saved in determining 
whether to pour. Thus, in the op- 
eration of just one electric furnace, 
at least 16 minutes can be saved m 
every melt of from five to eight 
hours. In a 24 hour day, about one 
hour of furnace time could be saved 
per furnace by a direct-reading in- 
strument over that required with a 
standard spectrographic installa- 
tion. 

Exactly the same kind of analyses 
are required in castmg, forging, or 
fabricating with steel. Hence direct- 
reading spectrometers can be ap- 
plied to any of these fields. Whether 
such applications will lead to large 
savings depends considerably upon 
the magnitude of the operations in- 
volved and their intricacy In all 
cases where work must wait on lab- 
oratory analysis, the double saving 
of general operating costs and lab- 
oratory costs can often justify the 
installation of direct-reading equip- 
ment. Even in cases where only 
laboratory costs are involved, but 
where a large volume of testing 
must be handled, the greater speed 
of the direct-reading mstrument 
over spectrographic methods or 
chemical methods often make its 
installation economically desirable. 
Likewise, savings have been shown 
for the aluminum and magnesium 
manufacturing fields. 

A somewhat similar automatic 
spectrometer developed by the Dow 
Chemical Company for the same 
purpose records its results on paper. 
This machine has been m use in the 
company’s magnesium alloying plant 
for several months, and can give an 
alloy analysis in 40 seconds, a frac- 
tion of the time required by former 
techniques. Amounts of up to 14 
elements present can be determined 
simultaneously. Girl operators can 
be trained in one day to use the 
instrument efficiently . since the en- 
tire operation is fully automatic 
from the time the metal samples are 
placed in the instrument until the 
analysis is recorded on paper for 
reference or filing. 


PLASTICS BALLS 
Sealed Air-Tight in 
Matter of Seconds 

Dielectric electronic heating is be- 
ing used to join large strips of Viny- 
lite in air-tight, water-tight seams 
for giant toy balls. The sections of 
the thermoplastics to be sealed are 
placed between metal electrodes 
supplied with radio -frequency pow- 
er from an RCA, two -kilowatt elec- 
tronic generator and fusion of the 
surfaces in contact is a matter of 
seconds. 

According to the DuPage Plastics 
Company, this tough, lightweight 22- 
mch diameter ball could not have 
been made on a practicable basis by 
any other heating method. Conven- 
tional stitching would have required 
a separate water-proofing operation. 

HORSESHOES 
Made with Aid of 
Electronic Heating, Welding 

An electronically controlled 
welding press is now being used to 
join the toe calks to horseshoes m a 
mass-production operation. Pre- 
heating of the shoes is done by an- 
other electronic unit, a 20-kilowatt 
electronic heating generator near 
the welder. In this first operation, it 
takes about eight seconds to heat 
the shoe to a temperature of about 
1200 degrees, Fahrenheit. Resistance 
welding of the shoe to the calk is 
controlled by an electronic timer 
that determines duration of the cui- 
rent flow for each pulsation of weld- 
ing current. The total number of 
pulsations and the cooling time be- 
tween pulsations are controlled by a 
sequence timer. Output of the ma- 
chine is 360 shoes per hour, and 
these contribute to the total of 20 
million horseshoes manufactured 
annually, 

TELEVISION TUBES 
Ride Conveyor Line 
on Mass-Production Basis 

Coating of the glass bulbs of large 
television tubes is now done on a 
mass-production basis, 10 workers 
turning out more than 1400 tubes a 
day 

At one end of the room the bulbs 
are washed and placed on a con- 
veyor that carries them to a baking 
oven. After baking they go to an 
automatic spray machine that coats 
the face of the bulb with phosphor 
powder. Other conveyors take them 
to inspectors, wipers, and oven op- 
erators. None of these workers need 
move from their positions; the con- 
veyors do all the transporting of 
the fragile bulbs from place to place 
at a North American Philips plant. 
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IN OTHER FIELDS 


Looking To 

The Light 



Refuting the Belief that Modern, Engineered Lighting Must Always be 
Costly and Involve Extensive Re-Building, the Bowditch Grade School 
Experiment is Cheerful Proof to the Contrary. Standard Fixtures, A 
Little Paint, and A Lot of Thought were the Keys to Better Seeing 


L ike many anothei American 
grade school, the Bowditch 
School m Salem, Massachusetts 
was built 30 01 more yeais ago. 
And, again m common with hun- 
dreds of typical schools, the light- 
ing — both artificial and natural — 
was something less than all that 
could be desned. Blackboards were 
genuinely black and soaked up a 
good share of the available light 
Reflections were hard to control, 
and the familiar cry of “Teacher, 

I can't see the boaid” was heard m 
spite of various combinations and 
manipulations of window shades 
and room lights Windows that 
were intended to piovide natural 
illumination did only half the job — 
the side of the room farthest from 
them was too dark — yet the glare 
from the sky was too bright. All 
m all, the problem was a difficult 
one, yet an old and common one 
Its solution required the combined 
skills of functional painters, illu- 
minating engineers, school-furni- 
ture designers, and educators. 

Aimed at this solution was the 
establishment of Room 4 at Bow- 
ditch School as an experimental 
laboratory m the form of a working 
classroom. Here, the four wmdows 
faced southwest, reached within 
six inches of the ceiling, and had a 
glass area equal to 19 percent of 
the room floor area. Artificial fight- 
ing consisted of nine conventional 
open-shade lights with one 100- 
watt and eight 50 -watt bulbs Three 
standaid blackboards lined as many 
walls, and the familiar school desks 
supplemented by a very ordinary 
color scheme and a picture of 
George Washington completed the 
scene of primary education. 

As outlined originally, the plan 
for remodeling Room 4 for “labora- 
tory” use involved five basic fact- 
ors. For one thing, it was important 
that the artificial lighting equip- 
ment or “luminaires” would not be 


-,o different from the standard fix- 
tures as to require special installa- 
tions and construction. Othei 
equally important points included 
the necessity for controlling the en- 
trance of daylight; high reflection 
factors for the mam surfaces m the 
loom; furniture conducive to cor- 
rect body positioning for optimum 
light utilization, and a color scheme 
contributing both to a pleasant at- 
mosphere and correct mixing of ai - 
tificial and natural light 

LUMINAIRES — In the schoohoom 
as it was remodeled, the foregoing 
factors supplemented each othei 
and blended together to produce a 
haimonious and efficient result 
Each, howevei, piesented individual 
problems and the arrangement cui - 
lently m use is not regarded as a 
final solution to schoolroom lighting 
but rathei as a working stage in 
experiments to that end 
The fluorescent luminaires se- 


lected were of a standard, triangu- 
lar-shaped type and mounted two 
feet below the ceiling. To reduce 
the brightness of the sides of the 
lights facing the students, howevei, 
the glass on that side was replaced 
by a modified glass of greater den- 
sity. This resulted in a satisfactory 
general brightness level and also 
produced an asymmetric light dis- 
tribution with the gi eatest illumina- 
tion coming from the sides of the 
lights toward the blackboaids Thus, 
with the brightness on the “black- 
board” side having neatly twice the 
value of the brightness on the “pupil” 
side, no extra lighting was needed 
for good blackboard illumination 


School-room light 
meter (obove) fixed 
to monitor's 
desk, tells when 
extra, or less, light 
is needed from 
fluorescent lamps 
(left). Louvers on 
windows in the 
background control 
sky glare, team 
with asymmetric light 
distribution from 
lamps to boost 
blackboard visibility 
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Poor light and sky glare (above) mark 
original fifth-grade room Re-modeled 
room (right) lost old faults, gained 
in appearance, took no major changes 

It should be pointed out, how- 
ever, that if the children had been 
seated around tables rather than 
facing the front of the room the 
asymmetric light distribution would 
not have been installed A similar 
situation is found m industrial light- 
ing installations where, for example, 
a shop may have areas where a 
number of workers are seated and 
facing a given direction; and other 
aieas where machines are placed at 
a variety of angles to ptovide aisle 
clearance and so on 
Control of the fluorescent lights 
is based on three rows of fixtures 
running longitudinally of the room 
ceiling The lamps in the row near- 
est the wall burn at all times when 
the room is in use This is necessary 
to provide a minimum of 40 foot- 
candles at desk-top level. The cen- 
tral row of lamps, and the row near- 
est the windows, are controlled by 
a “monitor” pupil who switches 
them on according to the indica- 
tions of a simplified light meter 
fastened to the desk. The meter is 
not calibrated in numerical mark- 
ing but rather has two windows — 
marked “turn on” and “turn off” — 
through which a needle shows 
when lamp control is necessary. 

Ordinarily, the monitor is called 
upon to operate only one switch 
which controls the lower lamps in 
the middle row of fixtures and the 
upper lamps in the fixtures adjacent 
to the windows. Another switch 
controls the lower lamps in the win- 


dow" row T and is used only at night 
or on unusually dark days. An in- 
teresting sidelight on the actual 
lighting is furnished by the morale 
factor associated with the monitor’s 
operation of the lighting switches 
Here it is apparent that even at 
an early age, members of a group 
take pride m having some degree of 
control over their working environ- 
ment. In this case, the work time 
lost is negligible since the indicator 
needle is ordinarily unseen behind 
a blanked- off area of the meter face 
and only appears when the light 
level falls below the desired 40 foot- 
candles or passes above the 60- 
footcandle level* The success of the 


• LOOKING AHEAD * 
Fewer mistakes, more accurate work 
in schools and industry alike with 
better light* . . Recognition that 
light control is as important as light 
intensity. . . Paint experts and light- 
ing engineers merging knowledge 
, . Careful planning for use of econ- 
omical standard fixtures in better- 
than-standard arrangements. 


plan indicates that a similar ai - 
rangement might w T ell be adapted 
for lighting, ventilating, and like 
controls m industrial plants. 

WINDOW LOUVERS - Coupled 

with the need foi a well controlled 
aitificial lighting system was an 
equally mipoitant demand for regu- 
lating the daylight entei mg the 
room through the side windows In 
this ca«e, the problem resolved itself 


into four major considerations. Ex- 
cessive sky brightness at forward 
angles had to be eliminated. At the 
same time, however, provision had 
to be made to allow the children to 
view the sky by looking towards 
the windows — this to avoid any un- 
desirable atmosphere of a “closed” 
room. In addition, it was important 
that as much daylight as practical 
reach the side of the room away 
from the windows and, moreover, 
that the first three objectives be at- 
tained without installing devices 
that required adjustments more in- 
volved than the usual management 
of a roller shade. 

Some experimenting was done 
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with Venetian blinds but these were 
discarded in favor of veitical steel 
louvers oriented by non-adjustable 
fastenings at 90 degrees to the win- 
dow glass. It was decided that 
minor gams in effectiveness that 
could be obtained through the use 
of adjustments for the louver angles 
were outweighed by the possibility 
that the louvers would be left m the 
wrong position The four-inch wide 
louvers — spaced at 0 V 2 inch inter- 
vals — were formed m a slight “S” 
shape and possessed the advantages 
over Venetian blinds of both 
strength and easy cleaning As fur- 
ther convenience factors, the louv- 
ers were hinged to swing outwards 
for window washing and afforded 
enough space between them to elim- 
inate any troubles in reaching the 
window latches. 

Viewed at a 45-degree angle, the 
louvers completely screen any di- 
rect view of the sky, thus cutting 
off the glare for the students whose 
line of sight is directed towards the 
front of the room From this angle 
up to 90 degrees the brightness of 
the sky increases gradually and thus 
provides the desired result of not 
screening the pupils entirely from 
a view of the outside. 

When conditions are such that 
direct sunlight would penetrate the 
room, a light, translucent, roller 
shade located directly behind the 
louvers may be adjusted to prevent 
excess illumination. 

After installation of the louvers, 
the daylight illumination within the 
room was checked with a footcandle 
meter and found to be much more 
uniform than it was before. Ex- 
pressed in brightness ratios, the 
contrast between window and side- 
wall — narrow sidewall between 
windows — was 150:1 before provid- 
ing the louvers. Similarly ex- 
pressed, the ratio of the windows 
to the front wall was 55:1 without 
louvers. After the louver installa- 
tion, these ratios dropped to 7:1 
and 2 1/3:1, respectively. In all 
cases the brightness measurements 
of the windows were taken at an 
angle of 45 degrees. The effective- 
ness of the louvers is apparent from 
these figures and, in addition, it was 
pointed out that their cost would be 
less than that of Venetian blinds if 
they were made on a quantity basis. 

PAINTING FOR LIGHT— “To gain 
the fullest value from the new lights 
and window louvers, a change in the 
school-room color scheme was 
worked out with a particular eye to 
both color harmony and reflectivity 
values. Another factor, that of warm 
and cold colors, was decided in favor 
of the wanner colors both because 
of the fact that the room was most 


used duung the cooler months and 
because the warm colors selected 
retained the same general appear- 
ance under white fluorescent light- 
ing as they offered under daylight 

In attempting an accurate de- 
scription of the colors finally 
evolved for the room, the engineeis 
encountered the traditional lack of 
exact color terminology. In general, 
the upper wall is a light coral and 
the lower wall or dado a slightly 
deeper coral. The exact proportions 
of paints and colors w T eie detei- 
mined by experimental mixing un- 
der both natural and fluorescent 
lighting. The ceiling area was white 
with a trace of wall coloi, and the 
louvers were treated the same as 
the lower w T alls. Further efforts to 
obtain a good reflection factor m 
the room involved the installation 
of a light grey, asphalt-tile floor 
with a marbelxzed pattern to make 
heel marks less prominent. 

FUNCTIONAL FURNITURE — Re- 
cognizing the necessity for proper 
posture if lighting and vision were 
to be held at efficient levels, the 
Bowditch School removed the old- 
style desks and installed the mod- 
ern “functional” type of seat. The 
seat, designed to fit the body quite 
closely, and adjustable to accommo- 
date students of varying size, in- 
corporates a IS^-degiee tilt m both 
desk top and back. The seat auto- 
matically tilts f 01 ward and back to 
meet shifts in body position. 

The entire re-modelmg job has 
brought about a surprising increase 
m light uniformity and effective- 
ness. Moreover, the results were 
achieved without deviating towards 
expensive and custom-built lights 
and equipment and is, therefore, 
adaptable to the needs of many 
schools both old and new. The same 
essential lighting problems appear 
m many industrial plants and offices 
and may well be solved by follow- 
ing similar lines of approach. 


® ® ® 

COLOR CHIP MANUAL 
Re-Issued In Large Edition 
for Better Visual Impression 

Of interest to all persons who 
work with color is the publication 
of a Large Chip Edition of the Color 
Harmony Manual by Color Labora- 
tories Division, Container Corpora- 
tion. In this edition, the individual 
color chips are one-inch square 
plus a tab, providing two and one- 
half times more working area than 
the chips in the first, 1942 edition. 
Some advantages of the larger 


working aiea of the chips are the 
increased speed with which a visual 
impression of a color is gained, and 
the ease with which color matching 
is accomplished Also, the neces- 
sarily larger charts — 11 by 18% 
inches when open — are more ap- 
propriate for teaching and for pre- 
senting color schemes before groups 
of people. 

The shape of each chip incorpor- 
ates a tab on which is printed the 
complete Ostwald notation for that 
color. All chips are removable 
from their positions, which are 
marked accordingly for easy return, 



Manual includes 12 books, 680 chips, 
work chart, gray-scale holder, and text 


and the location of any Ostwald no- 
tation is evident from a glance at 
the transparent flyleaf which is 
printed with all letter notations. 

The chips in both editions of the 
Manual are identical in color. Thus, 
the colorimetric specifications foi 
the dull sides of all 680 chips apply 
equally well to both editions. 

A new feature of the Large Chip 
Edition is a work chart in which 
the chips may be arranged for study 
m circular or linear series. Also in- 
cluded is a 24-page text which ex- 
plains the basic Ostwald principles 
of color order in non-technical lan- 
guage, and tells how to use them to 
obtain harmony in color. 

SPOT-WELDER 

Adjusts Work Table, 

Controls Electrodes Electronically 

One of the largest of its type 
known m existence today, a new 
multiple-spot-weldmg machine has 
been placed in operation at a Pull- 
man-Standard Car Manufacturing 
Company’s plant and is expected to 
increase production in the depart- 
ment about 30 times over present 
processes. 

Weighing more than 90,000 
pounds, the huge machine was 
built by National Electric Welding 
Machines Company after extensive 
study of the operations involved in 
welding “stiffeners” to the interior 
of car sides to give them the sleek 
appearance dictated by today’s 
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streamliners A stiffener is not 
visible, but is a sheet of light-gage 
corrugated metal which is welded 
inside the walls of the car to lend 
strength and smoothness — much on 
the same pimciple as the corruga- 
tions on the interior of a cardboard 
box. • 

In opeiation, a metal table 30 feet 
long and 10 feet wide travels be- 
neath a battei y of 48 stationary 
welding electrodes The work to 
be welded is laid flat on the table, 
which has been covered with a cop- 
per plate As the table moves slowly 
beneath the row of spot-welding 
electrodes it is adjusted to stop at 
proper intervals, the electrodes then 
automatically lower, making con- 
tact with the work and securely 
welding the stiffeners to the car 
side. The electrodes then lift up 
and the table moves on to the next 
position, where the process is re- 
peated 

A photo-electric cell control 
makes the operation largely auto- 
matic. Along one side of the mov- 
ing table are drilled two rows of 
small holes about a quarter of an 
inch apart A beam of light is di- 
rected from beneath the table, 
through these holes When the beam 
strikes the photo-electric cell above 
the holes, the conti ol circuit is com- 
pleted which stops the table, lowers 
the electrodes, makes the weld, lifts 
the electrodes, and starts the table 
into operation again. 

By dropping loose rivets into all 
the holes not needed in the opera- 
tion, the position of welding is pre- 
set. 

ATOMIC POWER 

For Electrical Generators 

Unlikely to Lower Current Costs 

F uel costs are such a relatively 
small figure in the over-all expense 
of generating electricity that atomic 
power plants would reduce residen- 
tial electric bills only slightly, ac- 
cording to a recent Westinghouse 
estimate. The cost of carrying the 
power into homes and industries, 


After four successive 
washings, steel 
balls pass through 
sorter and are 
directed io glass 
vials Any one 
bearing is assembled 
with bails of 
similar dimensions 



the investment required for central 
generating stations and distribution 
stations, and equipment mainte- 
nance, far outweigh the fuel bill, it 
was explained 

BALL-GRADER 
Holds Unusual Tolerances 
To Aid Bearing Uniformity 

Production - line precision evidences 
a high stage of development m a 
new machine designed for sorting 
and grading the tiny steel balls 



Placement of light-blocking rivets 
(above) controls welding positions 
Full view of welding machine (below) 
shows 10- by 30-foot traveling table 


used in healings on movie projec- 
tors — the machine is accurate to 
within .00002 inch. The close meas- 
urement is said to be necessary m 
order to effect maximum uniformity 
among all the balls used in any one 
bearing assembly 
Before being placed m the grad- 
ing machine, according to the Bell 
and Howell Company, each group 
of balls undergoes four successive 
cleaning baths, to remove any 
trace of oil or other foreign matter 
which might cause erroneous meas- 
urement. After being passed through 
the glass- enclosed grading ma- 
chine and sorted, the balls are 
guided into numbered chutes, the 
ends of which are connected to glass 
vials by means of flexible tubes 
The various vials are carefully la- 
belled, and their contents are kept 
separate, so that only balls of the 
same size aie used m assembling 
any one bearing. Following grad- 
ing, the balls are re-lubricated with 
high-grade, acid-free oil, and the 
vials then are sealed and marked 
with the size numbers. 

GLASS FILTERS 
Help Purify Air 
in Penicillin Plant 

In fiber form, glass is bemg em- 
ployed to filter bacteria and other 
foreign properties from the air used 
m the production of penicillin. 

At the E. R. Squibb and Sons 



penicillin laboratories, a loose, fine- 
fiber type of Fiberglas is used since 
it does not pack down under steam 
sterilization. The fibrous glass op- 
erates under pressure. Outside air, 
drawn through intake filters, passes 
through compressor, after-cooler, 
and separator, thence through a 
glass filter bed and into the fer- 
menter tank. 

The glass fibers used in the peni- 
cillin application are only .00028 
of an inch in diameter, as com- 
pared with the much coarser fibers 
used in warm-air heating systems 
in homes and industries. 
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New Products 

a nd Processes 


BAND-SAW LUBRICATOR 
Sprays Metered Mist, 

Avoids Messy Work Table 

An economical, clean method of heat 
dissipation is the description applied 
to a new spray lubricator for attach- 
ment on high-speed band saws Faster 
cutting rates, improved finish, and in- 
creased saw life are the results claimed 
for its use The attachment, for DoAll 
«aws, is simple to install and is a 



Saw teeth lubricated at point of work 


lugged, heavy-duty, fool-proof device 
operating from a standard air-pressure 
line. 

The spray head straddles the saw 
blade from the back and directs twm 
streams of lubricated air against the 
teeth of the saw. Lubricant is thus 
forced m the form of metered mist into 
the saw teeth as they enter the work. 
Use of coolant is regulated by a meter- 
ing valve. It is said that the work 
table thus does not get wet or messy. 

The DoAll Spray Lubiicator has 
been designed primarily for use m cut- 
ting nonferrous metals, but also works 
on many types of plastics and lami- 
nated material where friction between 
blade and work softens the material to 
a gummy state. 

HUMIDITY TESTER 

Simply Made with 

Variable-Color Ink 

Suitable for brushing, spraying, or 
printing on paper, cloth, metal, or othei 
surfaces, a humidity-sensitive ink dries 
in a few minutes at any temperature 
from 110 to 150 degrees, Fahrenheit 
At room temperature it dries in about 
an hour if the relative humidity is be- 
low 50 percent. 

Called HygroXnk, the ink, when dry, 
turns from blue-green to pink as the 
humidity increases. The color change 
is distinct, definite, and reversible. 


When conditions are suitable for mold 
mildew, conosion, rust, and so on, the 
ink mark shows a warning pink 
As a simple testing device a tab of 
paper marked with the ink may be 
buried m powder, flour, cereals, to- 
bacco and similar products, or it ma\ 
be used to check the atmosphenc. 
humidity of work looms or storage 
areas 

FLOOR CLEANER 

Reduces Slipping Hazard , 

Improves Cleanliness 

Oil, giease. and water absorbent, a 
product made from an alumina sili- 
cate material is said to be capable of 
absorbing from 120 to 140 percent of its 
own weight. Used on oily, greasy, oi 
wet floois, the absoibent helps elimi- 
nate the danger of accidents due to 
slipping, at the same time keeping 
floors clean and reducing fire hazards 
The granular, absorbent material is 
free of dust, non-abrasive, and “tailor- 
made” to give maximum service to the 
user without sacrificing its absorption 
qualities Weighing up to 30 pounds 
per cubic foot, the manufacturers, Blue 
Mountain Clay Company, Inc., main- 
tain it gives a greater coverage pei 
pound than ordinaiy mineral pioducts 

DIAL COMPARATOR 
Adjusts to Position Easily , 
Accommodates Work Clamps 

Announced by Standard Gage Com- 
pany, a new dial comparator .model 
is described as suited to a wide variety 
of uses due to the extensible indicator 
support arm and the tapped holes in 
the platen for securing the work. Any 
dial indicator having a standard lug- 
type back may be used 
By means of a double clamp ai- 



Vernier screw facilitates setting up 


rangement, the indicator suppoit aim 
may be slid up or down on the vertical 
column, swung to any angle m eithei 
a horizontal or vertical plane, and 
moved to place the indicator at the 
desired distance from the column 
Setting is facilitated by a vermei 
screw A friction washer concealed in 
the swivel prevents the indicator aim 
from dropping unintentionally when 
the clamp is loosened for adjustment 
Woikmg area of the platen is 6 by 
9 inches Five tapped holes on eithei 
side are spaced at IV 2 inches and will 
receive % inch -20 bolts for securing 
the piece being checked 

LATHE ATTACHMENT 
Converts Standard Machine for 
Automatic Small-Parts Use 

Designed as an accessory ioi either 
the Atlas or Logan lathe, a iccently 
developed device provides a new means 
of producing small parts automatically, 
and with good accuracy, at very low 
cost. It is claimed by the manufacturer 
that many small parts, particularly 
those that require only form and cut- 
off operations, now being produced on 
the large and expensive automatics, 
can be produced just as rapidly, and 
with equal piecision by using this lathe 
attachment, called “Dunamatic ” 

The attachment employs face cams 
to conti ol the operation of rockci 



Material feed arid closing of collet 
are automatic and timed to operation 


aims which, in turn, control the op- 
eration of forming an cut-off tools 
attached to them. Either circular or 
flat form tools or a combination of 
both may be used, the selection of type 
depending upon size of the production 
run The rocker arms operate on pivots 
instead of slides thus eliminating the 
necessity for constant adjustment. A 
means of adjustment is provided, how- 
ever, when long usage might make 
simple adjustments necessary. Since 
all the pivot parts are precision giound 
and hardened, adjustment is said to be 
seldom necessary. 

The stock is cam fed through a tube 
by feed fingers, into a collet, automat- 
ically, and a moving stock stop deter- 
mines the length of the part to be 
either formed or cut off, or both Clos- 
ing of the collet, which is also an auto- 
matic operation, is timed to coincide 
with the start of operation of the work 
tools. 

The attachment is complete and, it 
is said, can be affixed to the lathe with- 
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out it being neecssai y to drill boles 01 
m any way hann or deface the lattei , 
within one to two hours time It can 
be removed at will and the lathe re- 
stored to noimal service 
Power tor operation of the Duna- 
matic is taken from the standard lathe 
lead screw and transmitted, by means 
of a rollei chain and steel spiockets, 
through a steel worm and bronze woim 
gear, providing efficient and, at the 
same time, quiet operation 

CONICAL CANS 
Nest for Compact 
Shipment or Storage 

F ive times the number of nesting, 
conical tin cans can be packed for ship- 
ment, storage, or handling m the same 
space as required for ordinary cylm- 
ducal cans, accoidmg to the manu- 
facturer of a new can with slightly 
tapered sides. Other features of the 
can are that near the bottom the wall 
is swaged, providing a shelf around the 
entire inside on which the can above 
rests, preventing jamming or sticking 
Forty eight of the coned cans nested 
one in another form a stack about 42 
inches high. This makes possible me- 
chanical wrapping of 48 cans m one 
small package, and loading them 
quickly and economically In this com- 
pact foim of package, it is said that 
the cans are much better protected 
tiom denting or injury in transportation 
and stoiage. The cans were developed 
by The Francis Company. 

RECORDING DILATOMETER 
Operates on 12-Hour Cycle , 
Eliminates Plotting Instant Values 

F or continuous recording of the 
thermal expansion and contraction of a 
wide range of materials including met- 
als, glass, ceramics, and plastics, an lm- 
pi oved automatic dilatometer has 



Measures heat reactions automatically 

been developed Graphic recordings 
of the 12-hour expansion and contrac- 
tion cycles of samples are provided 
with a high degree of both sensitivity 
and accuracy, and operation does not 
require supervision of a laboratory as- 
sistant. Thus both time and labor re- 
quired for specimen study are reduced. 


- -- v. 



ingenious New 

Technical Methods 


To Help You with Your 
Reconversion Problems 



New Micro Square instantly Checks 
Right Angles to One 10,000th Inch! 

Ideal for precision testing, the Aero Micro-Sine Square 
quickly and accurately checks right angle work to 
1/ 10,000th inch within a given distance. Its standard 
indicator dial instantly registers error, location of 
error, and amount of correction required. Designed 
1 for tool and die shops, machine shops and testing 
laboratories, it also provides a standard for checking 
master squares, tri-squares and tools. 

The Aero Micro-Sine Square is very simple to operate, 
saves hours of time. Made of hardened tool steel, in 
ground and lapped precision construction. Available 
j in two types: ( 1 ) Standard precision gauge in tenths, 
(2) Lever indicator in thousandths. Both complete 
j with master checking blocks and carrying cases. 

On precision jobs, requiring a static position and men- 
1 tal alertness, workers undergo nervous tension which 
often results in fatigue. Tests have shown that the 
act of chewing helps relieve tension — helps workers 
stay alert, thus increasing their efficiency to do more 
accurate work. For this reason, many plant owners 
urge workers to chew Wrigley’s Spearmint Gum on 
this type of job. 

You tan get complete mfo\ mat Ion from Aao Tool and Die Wink < 
4554 Bioadway, Chnago 40, Illinois 




AA-88 


Measurements begun during the after- 
noon of one day may be automatically 
completed overnight. Except for set-up 
time, the laboratory assistant is free 
for other work during the 12-hour re- 
cording cycle. 

In addition to eliminating the tedious 
plotting of instant values by older 
methods, the recording instrument per- 
mits determination of true variations in 
length even when samples exhibit ex- 
ceptions to the rule of elongation as a 
function of temperature. This makes 
the equipment particularly useful in 
connection with the laboratory study 
of ferrous alloys at thermal critical 
points. * ' 

The improved instrument is fully en- 
closed in an attractive steel cabinet 
permitting ready access for set-up of 
specimens. Recording meter and other 


instruments are flush-mounted, per- 
mitting visual indication of operating 
temperatures and the progress of ther- 
mal expansion curves plotting elonga- 
tion against temperature. 

The dilatometer includes a furnace 
or sub-zero cooling chamber; furnace 
thermocouple; concentric quartz tube, 
specimen thermocouple; gearbox and 
support; transmission; contact mecha- 
nism; electronic relay; and recorder. 
Each one of these principal units per- 
forms a separate function but all func- 
tions are closely coordinated to hold 
specimen temperature uniform within 
1 degree, Centigrade, and to provide 
uniform heating and cooling with the 
specimen in an inert atmosphere, auto- 
matic shut-off, and an overall ac- 
curacy of 0 2 percent. 

Accommodating three-, four-, or 
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five-inch specimens, the dilatometei 
will allow temperatures up to 1000 
degrees, Centigrade, weighs 450 pounds, 
and measures 56 inches wide, 50 inches 
high, and 26 inches deep. It is designed 
for use on 110-120 volt, 50-60 cycle 
supply, and is rated at 900-1000 watts 
The manufacturer is the Electronics Di- 
vision, Sylvama Electric Products, Inc 

DISK INSPECTION 

Facilitated by Reflection 
of Ruled Gnd Lines 

In a recordmg-disk base, dimples oi 
deviations liorn true flatness are de- 
fects that might rum a priceless re- 



imperfect disk i left) and flat disk 
(right) are quickly spotted by lines 


cording oi transcription. This is be- 
cause an instantaneous recording disk 
must be perfectly flat A dent or dimple 
m the base before it is lacquer-coated 
to form a recording blank may cause 
a “skip” or other imperfection m the 
sound track of the finished recording. 

In the past, accurate tests for disk 
flatness have been difficult Eye scru- 
tiny of the bases is inaccurate and 
time-consuming. Mechanical tests are 
out of the question, because any in- 
strument that touches the disk’s sur- 
face is practically certain to create 
its own blemish. 

Audio Devices, Inc., manufacturers of 
recording disks, has recently initiated 
the use of a ruled board by which the 
bases mirror their own defects. Em- 
ploying this so-called “mirror graph,” 
the inspector is able instantly to detect 
flaws in the bases, thereby forestalling 
many of the difficulties formerly en- 
countered by recording engineers. 

STOPCOCK LUBRICANTS 

Removed by Use of 

Naphthalene Solvent 

T he many advantages to be gained 
through use of silicone stopcock grease 
and silicone high vacuum grease, made 
by Dow Coming Corporation, have 
been reluctantly given up by some 
micro -analytical laboratories because 
of the difficulty encountered in remov- 
ing the non-wetting film formed on 
laboratory equipment by these lubri- 
cants. The best cleaning methods pre- 
viously developed involved use * of 
caustic solutions which had to be care- 
fully watched to avoid etching the 
glass. Recently, however, a hydrocar- 
bon solvent has been found which 


quickly and efficiently removes silicone 
films from laboratory glassware. 

It is reported by G. Constabaris of 
the Department of Chemistry of the 
University of British Columbia that the 
stopcock grease can easily be removed 
from laboratory glassware by deeahy- 
dronaphthalene, also known as decalm 
or naphthalene The effectiveness of 
this solvent has been verified m the 
laboratories of Dow Corning Coipoia- 
tion. 

The recommended procedure consists 
of filling the apparatus with warm de- 
cahydronaphthalene (decalm) and al- 
lowing it to stand for two hours or 
more if necessary, subsequent draining 
and rinsing once or twice with acetone, 
and drying with a stream of filtered 
air. It is noted that the decahydro- 
naphthalene can be re-used several 
times before it becomes ineffective. 

In using the lubricants, only a very 
thin film is necessary to provide effec- 
tive lubrication, and judicious use of 
the greases and frequent cleaning 
should prevent surface contamination. 

BACTERICIDAL LAMP 

Stops Refrigerator Odors, 

Occupies Little Space 

midget ultra-violet lamp, the size 
of an automobile headlight bulb, has 
been developed as a bactericidal unit 
to be screwed into a niche of a le- 
frigerator cabinet’s interior. The new 
lamp simultaneously pours forth a 
barrage of bacteria-kilhng rays and 
produces ozone in the cabinet’s air It 
is recommended for both high humidity 
and low humidity types of mechanical 
refrigerators, according to the West- 
inghouse Sterilamp -Tender ay Depart- 
ment. 

Advantages of the bactericidal radia- 
tion are said to be odorless refrigera- 
tors, improved samtation, longer pres- 
ervation of food in its original stored 
state, and checking of the growth of 
mold and bacteria on food. The ozone, 
it was explained, diffuses rapidly 



Lamp provides ozone, ultra-violet rays 


throughout the entire cabinet, purify- 
ing the food vapors by breaking down 
the vapor molecules. The ultra-violet 
destroys air-borne bacteria, viruses, 
mold, and food odors within the range 
of its radiation. 

Burning only when the refrigerator 
compressor is operating, the three - 


and-one-half-watt miniature Steiilamp 
compresses a specially-designed tungs- 
ten filament, lead wires, and stem as- 
sembly into a walnut-size interior 
The transfoimer requned to step down 
the household electric voltage to the 
12-volt lamp consumes only thiee and 
one-half watts At least a year’s life is 
assured for the lamp because its fila- 
ment glows only for three seconds, in- 
sufficient to attain incandescence, each 
time the lamp burns The filament 
serves as a starter for the aic which, 
when struck m a mercury atmosphere, 
produces the ultra-violet ladiation 

AIR DRILL 

Gives Heavy-Duty Service 

Without Heavy Weight 

A>n AiR-powered, half-inch drill is de- 
scribed as built to the specifications 
demanded for heavy-duty, Continuous- 



Auxiliary handle shifts to any angle 


production jobs requiring tool stamina 
and accuracy, yet is said to be 40 per- 
cent lighter m weight than ordinary 
drills of the same capacity. It is claimed 
that ample power is provided for stall- 
pioof operation on most jobs of drill- 
ing, reaming, and countersinking. 

The drill, made by Aro Equipment 
Corporation, is equipped with an aux- 
iliary handle that can be located in 
any position around the nose of the 
tool. The handle threads into a shoe 
located in a ring on the nose housing 
To locate the handle in a new position, 
the operator loosens the handle with a 
Vs counter-clockwise turn, moves it 
to the desired position, then locks the 
handle by a Vs clockwise turn. This 
feature saves time and increases the 
versatility of the tool. 

A safety-throttle trigger allows Start- 


Editorial purpose of Scientific American 
is to provide its readers with thought- 
provoking feature articles and shorter 
items on all phases of industrial tech- 
nology. In every case the material is 
drawn directly from industry itself. 
The Editor will be glad to refer in- 
terested readers to original sources 
and, when available, to additional 
literature giving further details of 
a more specialized nature. 
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ing and stopping the tool with a mini- 
mum of effoit, and controls the opera- 
tion. Other features include heavy-duty 
ball bearings, rotors, cylinders, and 
gears made of alloy steels ground to 
precision tolerances, and a built-in 
automatic oiler. Drill speed is 1000 
revolutions per minute, weight 6 
pounds, overall length, 8% inches 

SPEED CHUCK 

Opens and Closes 

Without Stopping Spindle 

A new, inexpensive high-speed 
chuck, intended to increase production 
and lower cost on short-run opeia- 
tions, is designed so that it can be 
opened and closed by slight movement 
of a handle without stopping the motor 
or spindle. If desirable to stop the 
spindle during operation, the handle 
can be used as a positive and efficient 
brake for instant stoppage. 

The chuck, known as the “Standard- 
Hampton Speed Chuck,” will compen- 
sate for spindle run-out and m most 
instances will allow close-tolerance 
chucking on any type lathe Adaptable 
to fast, feed-through operations, the 
machine will permit chucking to full 
spindle capacity up to one inch 

For facing, threading, centering, drill- 
ing, or any turning operation, an ad- 
justable spacer or stop accessory may 
be installed and used as an inherent 



Adaptable to feed-through operations 


part of the chuck. The jaws can be 
adjusted for close tolerance concentric 
or eccentric turning operations, and 
will hold any size or shape of bar 
stock within its minimum and maxi- 
mum range, according to the manufac- 
turers, Standard Tool and Gage Com- 
pany, a subsidiary of Jack and Heintz 
Precision Industries. Inc. 

PREFABRICATED RAFTERS 
Eliminate Load-Bearing 
Partitions , Save Lumber 

A new type trussed rafter that saves 
up to 400 feet of lumber in a two- 
bedroom house is now being used in 
a number of houses under construc- 


tion, and has only four basic members 
plus two scabs. There are no right or 
left-hand members. 

The rafters can be fabricated at job 
site or in a shop with a minimum of 
equipment consistmg of a cut-off saw 
and a portable or stationary drill and 
four simple patterns Experienced labor 
is said to be unnecessary. 

According to the developers, the 
Timber Engineering Company, there 
is no complicated notching and 
no spiking — which eliminates possible 
splitting. Ring grooves and bolt holes 
are cut in one operation and produc- 
tion-hne methods can be employed 
The method is adaptable to both single 
and multiple housing units. 

Lumber savings are reported to be 


accomplished by eliminating heavy 
bearing partitions and using non- 
bearing partitions such as light studs 
Also there is less waste by pre-cutting 
and the ridge board is eliminated. 

The rafters, pre-assembled on the 
ground, are erected as a unit, thus 
giving faster erection and affording in- 
teriors quicker protection from weather. 
A movable jig table speeds assembly 
so that rafters for one four-ioom house 
can be assembled by two men m an 
hour. 

With standardized exterior walls, 
roof, and ceiling it is pointed out that 
any interior layout can be developed 
The designer does not have to build 
rooms around bearing partitions as the 
partitions can be placed anywhere 


SENSATIONAL WAR BARGAINS 

in LENSES and PRISMS 


NOW! MAKE YOUR. OWN 

BINOCULARS! 
Complete Set of LENSES 
and PRISMS from 
Nayy's 7X, 50 Model 


SAVE up to $150! 


Here’s an unusual oppoitumty to secuie a fine set of 
Binoculars at a tiexnendous saving of money Build them 
yourself with all of the very same optics contained in the 
Navy's 7 Power Glasses Or you can constiuct a Monocular 
(Vz a Binocular) in which case exactly one half quantities 
of the Binocular Components will be furnished All Lenses 
and Pnsms are in excellent condition Lenses aie 
cemented and have the new low reflection coating Complete 
assembly directions included for either pioject 
Stock #5102-S — Bmoculai Set of Lenses & Pi isms 

$25 00 Postpaid 

Stock #5103-S — Monoculai Set of Lenses & Pnsms 

$12 50 Postpaid 

UNMACHINED LEFT AND RIGHT BODY AND COVER 
PLATE CASTINGS 

Stock # 820-S . $3 50 Postpaid 



TO KEEP POSTED on all our new 
Optical Items, send 10<* and your name 
and addiess to get on our regular 
“Flash” mailing list 


CARRYING CASE WITH STRAPS FOR 7X, 
50 BINOCULARS. — Brand new — a regular 
$11 00 ralue 

Stock # 44-S (Price includes tax) 

$4 80 Postpaid 

BATTERY COMMANDER’S TELESCOPE, 
MODEL BC-65 — Complete with Tripods . 

10 power New, m perfect operating con- 
dition A Binocular type instrument Gov- 
ernment cost approx $1300 00 each 
Stock # 900-S $245 00 Postpaid 

NEW PROJECT BOOK — HOMEBUILT 
RIFLESCOPES . . 30^ Postpaid List of 

available Riflescope Lenses sent FREE with 
book 

SECONDS IN PLANO-CONVEX CONDEN- 
SING LENSES— Diam. 4-7/16", FL 6 V 2 " 
Stock # 1068-S 70^ each Postpaid 

RAW OPTICAL GLASS— An exceptional 
opportunity to secure a laige vanety of 
Optical Pieces both Ciown and Flint Glass 
(seconds) m varjing stages of processing 
Many pi ism blanks 
Stock No 703-S — 8 lbs (min wt ) 

$5 00 Postpaid 

Stock No. 702-S— lbs. . $1.00 Postpaid 
POLARIZING RING SIGHT (Something 
New m Optics)— Utilizes the interim ente 
pattern cieated by a basal section of 
calcite or sodium nitrate crystal between 
crossed polar lzeis Diam, 32 mms — Thick- 
ness 7 mms 

Stock #2067-S . . $2 00 Postpaid 


“OUR ADVERTISING SPECIAL”— 15 Lenses plus 
10-page Idea Booklet Make your own telescope, 
microscope, magnifier, drawing projector, Koda- 
chrome Viewei, use for experimental optics, copy- 
ing, ultra close-up shots, etc Many uses 
Stock #1-S $1 60 Postpaid 

NEW 50-PAGE IDEA BOOK, “FUN WITH 
CHIPPED EDGE LENSES” — Contains wide vanety 
of projects and fully covers the fascinating uses of 
all Lenses in set listed above — only $1 00 Postpaid 

ALL THE LENSES YOU NEED TO MAKE 
YOUR OWN TELESCOPE! 

AH Arc Achromatic Lenses 

GALILEAN TYPE— Simplest to make but has 
narrow Field of View 

Stock #5018-S — 4 Power Telescope $1 25 Postpaid 
Stock # 5004-S— 

Small 2 Power Pocket Scope $1.00 Postpaid 

PRISM TELESCOPES— Uses Prism instead of 
Lenses to Erect Image Have wide field of view. 
Stock #5012~S — 20 Power Telescope $7 25 Postpaid 


ACHROMATIC LENSES 


Stock No 

Dia 

In. mms. 

F.L 

m mms. 

Price 

6158-S* 

18 

80 

$1 00 

6162-S 

25 

122 

1.25 

6164-S* 

26 

104 

.80 

0166-S 

29 

54 

1 25 

6168-S 

29 

76 

1 25 

6171-S 

32 

171 

1.00 

6173-S* 

34 

65 

1 00 

6176-S* 

38 

131 

1.00 

6177-S* 

39 

63 

1 10 

G178-S 5 ' t 

45 

189 

1 50 

6179-S* 

46 

78 

1 25 

6182-S 

27 

51 

1 25 

6183-S 

44 

189 

2 50 


* ASTERISKED ITEMS aie uncemented, but FREE 
cement and Directions included with uncemented 
sets USES — Use these Lenses for making Project- 
ing Lenses Low Power Microscope Objectives, cor- 
rected Magnifiers, substitute enlarging Lenses, Eye- 
Piece Lenses, Macio-photography, Gadgets, Optical 
Instruments, etc , etc 


35 MM. KODACHROME PROJECTING LENS SET 
— Consists of 2 Achromatic Lenses for projecting, 
plus 2 Condensing Lenses and piece of Heat Absorb- 
ing Glass with directions 

Stock No. 4029- S .. .$3.10 Postpaid 

SPECTROSCOPE SETS . . . These sets contain all 
Lenses and Prisms you need to make a Spectro- 
scope plus FREE 15-page Instruction Booklet. 

Stock No.. 1500 -S— Hand Type $3 45 Postpaid 

Stock No. 1501-S— Laboratory Type... §6.50 Postpaid 


ACHROMATIC TELESCOPE OBJECTIVE LENSES 
— Cemented — Diam. 52 mm, FL 8 % inches 
Slight seconds. 

Stock # 6188-S $3.50 Postpaid 


MAGNIFIER SET— 5 Magnifying Lenses Powers 
from 1 to 10. Various diam for many uses. Free 
Booklet on Home-made magnifiers included. 

Stock # 102G-S . . . . §2 00 Postpaid 


TANK PRISMS— Plain 01 Silveied 90-45-45 deg 
5 %" long. 2\q" wide, finely ground and polished 

Stock # 3004-S— Silvered Pi ism (Perfect) 

$2 00 Postpaid 

Stock #3005-S— Plain Prism (Pei feet) 

$2 00 Postpaid 

Stock # 3100- S— Silvered Prism (Second) 

$1,00 Postpaid 

Stock # 3 101- S— Plain Prism (Seconds) 

$1 OO Postpaid 

(Illustrated Book on Pnsms included FREE) 

WE HAVE LITERALLY MILLIONS OF WAR 
SURPLUS LENSES AND PRISMS FOR SALE AT 
BARGAIN PRICES. WRITE FOR CATALOG 
“S” — SENT FREE! 


Order by Stock No. — Satisfaction Guaranteed — Immediate Delivery 

EDMUND SALVAGE CO., p. o. audubon, new jersey 
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All Serious-Miniid Production Men 


SHOULD HAVE THIS FREE BOOKLET! 


FORGING AHEAD IN BUSINESS 
contains a message of particular im- 
portance to production men. This is 
your opportunity to obtain a copy of 
this famous book, which has been de- 
scribed as a "turning point in the 
lives of literally thousands of men”! 

Although "Forging Ahead in Busi- 
ness’ 5 has been distiibuted to more than 
3,000,000 men, today’s timely edition 
was written m the light of recent world- 
wide developments. Its 64 pages repre- 
sent more than three decades of suc- 
cessful experience in training men for 
leadership in business and industry. 

It demonstrates the method which 
the Alexander Hamilton Institute uses 
to give you immediate help in your 
present position, while preparing you 
for post-war opportunities. Subjects 
directly related to the work you are 
doing now, PLUS other subjects of 
fundamental value to the business 
executive, are discussed in the book and 
placed in significant relation to one 
another. Thus, a helpful, over-all pic- 
ture is provided. 

Said one man who had sent for 
"Forging Ahead in Business” : 

"In thirty minutes this little book 
gave me a clearer picture of my 
business future than Vve ever had 
before ” 

« . and that represents the opinion of 

ALEXANDER 

HAMILTON 

INSTITUTE 


the Institute’s 400,000 subscribers, tti- ; 
eluding, 134,000 production men ! 

The booklet further explains how it j 
is possible to offer this essential train- | 
mg in a minimum of time; how the In- 1 
stitute program fits in with the most 
crowded of post-war schedules. 

Among the prominent industrialists 
who assisted in the preparation of the 
Course, which is described in "FORG- 
ING AHEAD IN BUSINESS” are: 
Alfred P. Sloan, Jr., Chairman of the 
Board, General Motors Corp.; Thomas 
J. Watson, President, International 
Business Machines Corp., and Frederick 
W. Pickard, Vice President and Direc- 
tor, E. I. du Pont de Nemours 8C Co. 

Send for 

“FORGING AHEAD IN BUSINESS” 
TODAYS 

Frankly, this booklet has no appeal for 
the immature mind. It does not interest 
the man who, for one reason or an- 
other, is wholly satisfied to plug along 
in a mediocre job. But, for the alert, 
future-minded individual — the man with 
ambition and "drive”— -"Forging Ahead 
in Business” has a message of distinct 
importance. If you feel that it is in- 
tended for you, don’t hesitate to send 
for a copy today. Simply fill in and 
mail coupon below. 


Alexander Hamilton Institute 

Dept. 35, 71 West 23rd Street, New York 10, N. Y. 
In Canada, 54 Wellington St., West, Toronto 1, Ont. 
Please mail me, without cost, a copy of the 64-page 
book — "FORGING AHEAD IN BUSINESS.’* 

Name ..... 

Firm Name .... 

Business Address ... t . 

Position .... . 

Home Address .... 




without legat'd to ceiling framing This 
flexibility makes it possible to provide 
three to six-room houses with the 
economy of standardized structural 
fiame work. Here, prefabricated storage 
wall units will increase storage space 
m small homes without the expense of 
on-the-job framing of closets. The 
storage units form partitions but are 
moved into place after plastenng 

TOOL ABRASION 
Stopped with 
Hard-Metal Inserts 

A solution to the problem of secur- 
ing satisfactory life of hand tools used 
under highly abrasive conditions can 
sometimes be found in the use of Car- 
boloy inserts An example of such an 


Jaws wear months instead of hours in 
holding parts for abrasive-brush job 

application is the brazing of two in- 
serts to plieis used for gripping pa its 
applied to a revolving abrasive brush 
It is claimed that two months of con- 
tinuous service caused no appreciable 
amount of wear on the hard inserts 
in the plier jaws, whereas plier jaws 
made from conventional materials 
would stand up for only four hours 
on the same job. 

PORTABLE WELDER 

Uses Standard Current , 

Handles Most Light Jobs 

R ecommended especially for light - 
duty welding and general maintenance, 
a small, portable electric welder op- 
erates on 110 -volt, alternating current. 
The manufacturer describes the welder, 
called Zipper-El, as able to handle all 
maintenance and xepair work that does 
not require the heavy-duty, industnal- 
type welders of high amperage. 

The welder, complete with all ac- 
cessories, is self-contained and has a 


For general maintenance applications 
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total weight of approximately 40 
pounds A heavy-gage metal case with 
carrying handle piovides portability 
Also within the case is a transformer 
which is burn-out-proofed, with spun- 
glass insulation. It has a separate pri- 
mary winding and a separate second- 
ary winding, without any electrical 
connection between them The manu- 
facturer offers this point as an ad- 
vantage over other welders which re- 
quire a polanzed-type plug and special 
care in welding giounded objects such 
as water pipes, radiators, and so on 
The accessories described include 
long cables with insulated taper plugs 
and sockets, a separate electrode holder 
and rugged giound clamp; aluminum, 
brazing, and steel welding rods, to- 
gether with stalling carbon and com- 
plete instructions Also included as 
standard equipment is an arc torch 
which provides an electric flame, and 
an approved full-size helmet. 

The Zipper-Et will accommodate five 
sizes of welding rod, from 1/32 through 
and including 3/32 inches, and will 
handle Vs inch carbons m the arc torch 

HAND LAMP 

Throws Spot or Beam , 

Fixes to Cars or Boats 

P ortable and weather-pioof, a nev* 
electrical hand lamp has a single focus 
adjustment whereby it will deliver a 
spread or spot light — the latter a bril- 
liant 1500-foot beam Powered by two 
standard drycells with pressure type 
connections, the unit weighs appioxi- 
mately five pounds. 

A special feature is that the lamp may 
be set down anywheie or clamped in a 




Uses two dry cells, weighs five pounds 


special hold-down fixture accessoiy 
for automobile trunks or prows of 
boats. In addition to sportsmen, motor- 
ists, and other personal users, indus- 
trial, commercial, utility, and emer- 
gency organizations are expected to 
find the Big Beam light convenient. 
The maker is the U-C Lite Manufac- 
turing Company, 

DECIMAL CHART 

For Draftsman's Reference , 

Fits on Drafting Machine 

1 ntended for attachment to standard 
types of drafting machines, an etched- 
aluminum chart of decimal equivalents 



Errors made in decimal conversion are 
reduced by this easily attached scale 


is a new convenience for engineering j 
workers j 

The chart proper is three by live ! 
inches, has large legible lettering, and ! 
is protected by a durable Alumilite 
finish Edges are formed to snap over 
the two parallel tubular support bars 
on some drafting machines, and gartei 
spring attachment is provided for the 
single center bar machines 
When mounted on the machine, next I 
to the protractor head, the chait is m i 
position for constant ready reference | 
Less fatigue for the draftsman, reduced 
chance for error m decimal conversions, 
and a higher work output are among 
the advantages in the use of this chart 

TILE AND BRICK SAW 
Eliminates Dust Hazard , 

Can be Carried to Work Site 

-A portable, dustless masonry saw ioi 
accurately cutting tile, brick, and con- 
crete block on the job is described as I 
bridging the gap between wood cutting 
and metal cutting. Built with a self- 
contained water supply system, the new 
masonry saw is said to gear tile and 
brick cutting to keep pace with brick- 
layers on the wall Stair rakes, jambs, 
fountain niches, trim, and outlets are 
all handled and construction for heat- 
annealmg ovens, sanitary dairy plant 
rooms, and similar jobs is speeded up 
The Champion saw, made by the 
Champion Manufacturing Company, 
combines many features which con- 
tractors, faced with such problems, 
required in high speed construction. 
Portability makes possible cutting tile, 
brick, glazed tile, and firebrick at the 
spot it is being used. This has been 
gained by mounting the saw, cutting 
platform, belts, and motor on a stand 
with removable legs, similar to an 
ironing board, which makes it easy to 
pull it through windows, inside kilns, 
and so on. Weight is held down through 
use of a new type electric motor of two 
horsepower weighing but 72 pounds. 

To counteract the clouds of choking 
dust created by some saws, the new 
saw incorporates a self-contained water 
system, and a circulating pump belt- 
driven from the motor, which through 
a concealed nozzle sprays a fine mist 
over the cutting surface, both prevent- 



Mow We Are Three! 

GHHOLUMINUM 

MOLUX 

RHODIUM 

All are first-surface mirrors, 
but each has its special use. 

CHROLUMINUM is perma- 
nently brilliant . 

DUOLUX is accurately semi- 
reflecting . 

RHODIUM is the rugged 
new-comer. It is as surface- 
hard as most steels , and can- 
not he tarnished nor corroded 
under any known conditions 
of use! 

Write for folder of 
information and prices. 

HIGH-VACUUM 
CHAMBERS ARE USED 
IN THE PRODUCTION 
OF OUR MIRRORS . 
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THE BINARY SLIDE RULE 

equals a 20 Inch 
Straight Slide Rule in 
precision. Has C, 01, 
A, K, Log, LL1, LL2, 
LL3, LL4, Bmarj, Add 
and Subtract Scales 
Gives Trig Functions 
from 0 to 90 degrees 
and reads to 1 Minute 
The Engine - divided 
Scales are on white 
en&fneled metal Per- 
manently accurate Dia 
8 1 !" Large figures and 
graduations eliminate 
eyestrain Exceptional value and utility Price, 
with Case and Instructions, $5 80 Circulars free 
Your money back if jou are not entirely satisfied 

Gilson Slide Role Ge«, Stuart? Fla. 

Slide Rule Makers since 1915 



FOR SALE. ONE IOV2" DIAM X l 3 /s" 
OPTICAL FLAT, FUZED QUARTZ 
WITH NATIONAL BUREAU OF 
STANDARDS CERTIFICATE. SURFACE 
NEW AND BETTER THAN .000001" 
FLAT. MAKE OFFER 

HARRY ZERBO 

17414 Stout Detroit 19, Mich 


ARMY AUCTION BARGAINS 


Shot gun nipples ... 
Revolver nipples . . 

Krag gun sling, used 
Krag rear sight, new 
Flint pistol barrel . . . 
Cossack pistol holster 
Cadet Cart, boy 


25 each 
50 
30 
1.00 
.35 
40 
30 


Prices do NOT include postage 1945 catalog. 
308 pages $1 00 Special circular for 3d stamp 
FRANCIS BANNERMAN SONS 
501 Broadway 12, N. Y. 


EXPERIMENTERS!'! 

SCHMIDT MIRRORS 

and CORRECTING PLATES J T Qf 

Gov’t surplus at a few cents J 

on the dollar- 67 mm dia |3|€1 

Beautifully silvered Satisfac* 
turn guaranteed. Postpaid 

DUMAURIER CO , Dept. 1610, Elmira N Y 


For Scientific and Technical Books 
Try our Book Department 
SCIENTIFIC AMERICAN 
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Invention, 


> MODEL MAKERS 

► MAINTENANCE 

► HOBBY SHOPS 

> HOME SHOPS 

» SALVAGE PARTS 


Easy to Plate CHROMIUM 

GOLD, SILVER, NICKEL, COPPER 
. . , For Pleasure and Profit ! 

It you have a workshop-— at home 
or in business — you need this new 
Warner Electroplater At the stroke 
of an electrified brush, you can 
electroplate models and projects — 
you can replate worn articles, fau- 
cets, tools, fixtures, sih erware, etc. 
with a durable, sparkling coat o£ 
metal . . . Gold, Silver, Chromium, 
Nickel, Copper or Cadmium Method 
is easy, simple, quick Everything 
furnished — equipment complete, 
ready for use By doing a Ml of work 
for others, your machine can pay for 
itself within a week. So make your 
shop complete by getting a Warner 
Electroplater right away Send to- 
day for FREE SAMPLE and illus- 
trated literature ACT AT ONCE l 
4ER ELECTRIC CO., DEPT, K-41 
, 1512 Jarvis Avenue, Chicago 25, in. 


FREE Details & Sample 


WARNER ELECTRIC CO., 1512 Jarvis Ave., Chicago 26.Dept.K-4r 
Gentlemen: Send Free Sample and Details to: j 

Name | 


ing dust and cooling the circular blade 
The olade itself is provided in several 
degrees of hardness for various brick 
and tile products, including a diamond 
blade for cutting fine aggregates. 

Another feature is reduction of opera- 
tor fatigue. Whereas some masonry 
saws require the operator to push the 
tile being cut back and forth for a 
light, distributed cut, this saw is de- 
signed with a conveyor cart, which is 
pushed through with steady pressure 
A spring oscillator on the blade mount- 
ing alternately applies and relaxes the 
cutting pressure Thus only one opera- 
tion is necessary after the saw is set 
and running. The oscillating action 
also eliminates the need for a foot 
pedal to apply pressure to the work, 
and the operator may stand any way 
desired and concentration of the water 
spray is splatter-proof. 

Blades, chisels, marking pencils, 
hammers, and other pertinent tools are 
kept in a cabinet under the carriage 
of the saw. 

DE-BURRiNG 

Accomplished More Conveniently 

With Permanent Set-Up 

F or use in de -burring the stray edges 
around holes, Nobur Tools are gen- 
erally used in the spindle of a drill 
press or a lathe Recently, however, it 
was reported that an obsolete tool 
grinder base offers the advantage of a 
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Obsolete tool-grinder base rebuilt 
for use with standard de-burring tools 

special de-burrmg machine always 
available for immediate use. This ar- 
rangement, in use at the Chain Belt 
Company, is claimed to have resulted 
m an increase in production and a sub- 
stantial reduction in labor cost for de- 
burring operations. 

TEMPERATURE CONTROL 
Provides Visual Check 
of Proper Functioning 

A signal light, either red or white, 
glows brilliantly on a new mercury 
temperature regulator while tempera- 
ture is rising, and shuts off when the 
setting temperature is reached. The 
glowing signal light can be seen at a 
distance, hence permits the operator to 
perform other duties and still deter- 
mine at a glance when the temperature 
in a hath or oven has reached the de- 
sired temperature and when the regu- 
lator is operating properly. 


V 

\ 




V 


1 ^ 


Controls oven temperatures accurately 

Called the Mercuroplat Thermo- 
regulator, the unit is intended for ac- 
curate control of temperatures in wa- 
ter, oil, or air baths, ovens; and so on 
at any temperature within the setting 
range from minus 30 to plus 500 de- 
grees, Fahrenheit It has a sensitivity 
of plus or minus 0 02 degrees, Fahren- 
heit, or better. 

The Thermoregulator is available m 
6, 8, or 12 inch lengths, and its fea- 
tures include a machined plastics head 
whose design provides full visibility 
for setting, a convenient means for 
mounting, and an appropriate mounting 
for the signal light. 

Contributing to accuracy and long 
life, is the distilling and filling method 
by which the mercury is distilled di- 
rectly into the regulator without beihg 
exposed at any time to atmospheric air, 
thus providing higher purity of mer- 
cury. The Mercuroplat Thermoregulator 
is made by the Washington Glass Lab- 
oratory and Instrument Company. 

ALUMINUM TOYS 

Feature Lightness , 

Durability , Ball Bearings 

Expanding applications of aluminum 
fabrication are exemplified in a new 
line of all-aluminum bicycles, scooters, 
and other playthings Of these, perhaps 
the greatest interest surrounds the 
cycle, called the Park-Cycle. Its total 
weight is only 19 pounds, or about 
half the weight of similar cycles fabri- 
cated of conventional materials. The 
aluminum used in the frame will not 
rust and is finished with baked enamel 
in several available colors. Other fea- 
tures of the cycle include wheels of 



Total weight 19 pounds; will not rust 
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INVENT 

Patent laws favor the inventor who acts 
promptly We are Registered Patent At- 
torneys fully qualified to represent you at 
the Patent Office Remember, the details of 
your invention do not have to be 100% 
perfect before you can obtain patent First 
step is to have us conduct search of the 
pxioi U S patents and lender a leport as 
to its patentability Our Search Report is 
very valuable to you in that it clears up 
the course you should take in regard to 
your invention Send at once for further 
particulars on how to protect your invention 
and “Invention Record" form Request does 
not obligate you 

McMorrow, Berman & Davidson 

Registered Patent Attorney 
a 175-M Victor Building, Washington 1, 0. C. j 



MINIATURE 

ENGINES 

Gasoline — Steam 
Air— -Locomotive 


THE WORLD'S 

MOST FASCINATING HOBBY 



Build them yourself — In your own shop 



WHh your own fools 

Send 10 cents for my illustrated 
catalogue listing the world's 
largest selection of miniature 
engine castings and drawings. 

WAYNE MILLER 

Suite 206 

Engineering Bldg., Chicago U.S.A. 


When you write to advertisers 

• The Editor will appreciate it 
you will mention that you saw 
it m 

SCIENTIFIC AMERICAN 



GEARS 

In Stock— Immediate Delivery 

Gears speed reducers, sprockets, three® 
bearings flexible couplings pulleys, etc. A 
com pletehneia carried in ourChiragoetook, 
Can also quote on special geareof any kind. 
Send ua your blue prints and inquiries* 

Write for Catalog No. 20 

CHICAGO GEAR WORKS 
MO- 50 N. Oakley Ave , Chicago 12, III 


15,000 1077 

FORMULAS PAGES 
HOPKINS' 
“CYCLOPEDIA 
OF FORMULAS" 

Thousands of copies of this ac- 
knowledged leader among books of 
formulas are being used daily. 

$6.00 postpaid (Domestic) 
$6.50 postpaid (Foreign) 

Order From 

SCIENTIFIC AMERICAN 
24 West 40th Street, New York 18, 
N. Y. 


the contained ball-bearing type with 
semi-pneumatic tires, a Goodyear V- 
belt drive provided with a guard, front 
and rear fenders, and a kick-stand. 

Also featured by a division of the 
Reynolds Metals Company are all-alu- 
minum scooters and wagons. Still un- 
dergoing final tests, it is reported, is an 
all-aluminum bicycle engine. 

MICA-CERAMIC INSULATORS 

Have Precise Dimensions, 

Good Electrical Properties 

vailable m a size range of % to 5 
inches,, and molded entirely of an im- 
proved glass-bonded, mica ceramic, a 
new line of feed-through insulators are 
said to be exceptionally strong, me- 
chanically as well as electrically Pro- 
duced by injection molding to precision 
tolerances, the insulators have ac- 
curately fiat shoulders without high 
pressure spots which might cause 
cracking when the nuts are tightened. 
Nuts and studs are cadmium plated to 
resist rusting. 

In addition, a new high-voltage 



Strong, non-carbonizmg insulator 

transformer bushing with excellent die- 
electric properties and small bulk is 
designed of the same material for high- 
voltage secondary leads of transformers 
used m neon signs, cold-cathode light- 
ing installations, oil-burner ignition 
systems, and similar applications. 

Called Mykroy, the insulating mate- 
rial is made entirely of inorganic 
materials, hence will not carbonize in 
the presence of arcs, flashovers, or ex- 
cessive temperatures. Its surface re- 
sistivity is said to be of a very high 
order. The surface is homogeneous 
and thus eliminates cracking, crazing, 
or checking due to thermal cycles. 

COLD-RUN GLUE 
Workable After Short 
Time, Always Ready to Use 

Cold -run and fast-setting, a new resin 
wood glue is claimed to be the only 
type of resin glue that can be handled 
and machined after 20 to 30 minutes 
clamping time, instead of the usual six 
to eight hours. Called Wood-Lok, the 
manufacturer, National Adhesives, ad- 
vises that the glue produces a strong, 



FAST, ACCURATE, VERSATILE 



Row To Run a Lathe 

Write foi this 128- 
p h iiidbnok on 
the opt i ltion and 
careof rnttil work- 
in jc 1 at lies 365 
ilUistr itions Sent 
postpaid lor 23c. 


Modern in design, South Bend 
Lathes are accurate, versatile, fast, 
and dependable Their precision, 
wide range of spindle speeds, and 
rigidity permit machining work to 
tolerances and finishes which often 
eliminate the need for subsequent 
grinding or lapping operations 
Made with 9", 10", 13", HVi", and 
16" swings. Write for catalog. 


SOUTH BEND LATHE WORKS 

Lathe Builders Since 1906 
458 E. Madison St.* South Bend 22, Indiana 



VJS^ondetvce 
C° T,e Xotf ses 


Com p I ete Home 
STUDY COURSES and 

&elf - instruction text- 
books, slightly used 
Rented, sold, ex- 
changed All subjects 
100% satisfaction Cash paid for used courses Full 
details & 100-page illustrated bargain catalog Free 
Write Nelson Co , 1139 S Wabash Av , Dept 2-31, 
Chicago 5, III 


Make Your Own 

TELESCOPE 

JJXTENSIVE, practical instructions 
for making excellent telescopes 
capable of serious astronomical 
work, including the glass mirrors 
and at a cost of less than $25 for 
materials, are presented in 

AMATEUR TELESCOPE 
MAKING 

(500 pages, 316 Illustrations) 

$4 00 postpaid* domestic, foreign $4 35 

^FTER you have made your tele- 
scope, there will be other optical 
apparatus that you will want to 
make. Then the book you will 
need is 

AMATEUR TELESCOPE 
MAKING*— ADVANCED 

(650 pages, 361 illustrations) 

$5 00 postpaid, domestic; foreign $5 35 
Ask for detailed information on 
these two practical books on an im- 
portant scientific hobby. A postal 
card will do. 


SCIENTIFIC AMERICAN 

24 West 40th Street, N. Y. 18, N. Y. 
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ASTRONOMICAL 

PHOTOGRAPHS 

65 selected pho- 
tographs made 
through the 
World's Largest 
T elescopes. 
Yerkes, Lick, Mt 
Wilson, Harvard 
Observatories Re- 
produced in half- 
tone in 


"An Album of Celestial Photographs “ 
Size 8 V 2 x 1 1 

De Luxe Copy $7 >50 Regular Edition $1 00 
Add 10c to personal checks 

A BEDELL-PUBLISHER 
Box 1447 - St. Louis 1, Mo 


DIAMONDS 

Economical Tools of Industry 

Many production processes can use 
diamonds with profit — but only when 
they are properly utilized to obtain 
maximum results. How you can obtain, 
in one volume, complete and concise 
information on industrial diamonds and 
their uses in hardness testing, wheel 
dressing, cutting metallic and non- 
metalfic materials, machining glass, 
rock drilling, and wire drawing. All of 
this, and more, in 

DIAMOND TOOLS 

By Paul Grodzinski 

Technical consultant, Industrial Diamond 
Review, London 

$4-60 postpaid 
Order from 

SCIENTIFIC AMERICAN 

24 West 40th Street, New York 18, N. Y. 



MAGIC ELECTRIC WELDER 

110 \olt AC-DC 1 , welds, blares soldeis, cuts 
all metals, easy to use, full directions Com- 
plete uith power unit, flame and metallic die 
attachments, carbons, fluxes, rods, mask Used 
by the Navy For professional or hobbjist 
Onlj $19 95 

MAGIC WELDER MFG. CO 

239 Canal St Dept PA-10 New York City 



Send for FREE LITERATURE on 

F IATENTS 

& &3ID TRADE MARKS 

C.A.SN0W6CQ. m 

Reg.Patenl Attorneys Since 1875 
430 Snow Bldgo Washington 1, D. 0, 


WILLS 

After writing a form of WILL and advice 
for a friend it proved so satisfactory that 
I have had it copyrighted and printed at 
$2 00 pet copy. If your WILL is already 
written, or if you intend to write one, or 
if you are interested m anyone’s WILL, 
it will pay you to get a copy of my form 
of WTLL, advice, etc Write for further 
information 

R. F. B. Logan, LL.B. 

Box 156- A Hernando, Miss 




__ Irrupted 

Longtime (up to 1 2 hours) Conference 
I & Telephone Recordings onSefetyFilm 
Models for Dictation "TALKIES'* 


ECONOMICAL 
PERMANENT 
INSTANTANEOUS 
■ PLAY-BACK 


MILES REPRODUCER CO-inc. 812 BROADWAY. N.YA SA-S 



With a little spare time — with no financial outlay you carTnow start a spare time business to 
take care of NEW ONE YEAR subscriptions for SCIENTIFIC AMERICAN and also for new and 
renewal subscriptions for other publications. 


There are probably hundreds of homes within a one mile radius of yours, in which this 
magazine and other popular publications are read regularly. These magazine readers prefer 
to place their subscriptions through a reliable local magazine service. 

When you discover how easy and profitable It is to establish a neighborhood subscription 
service, you will want to start writing your own pay-checks. This coupon (will bring you 
complete details without cost or obligation. 


INDEPENDENT AGENCY DIVISION 

Room 1201 250 Park Avenue, New York, 17, N.Y. 

Without cost or obligation, please tell me how to start a neighborhood magazine Subscription 

NAME- 

ADDRESS _ 

P0 *T OFFICE ZONE No STATE- Z 


I resilient bond unaffected by usual 
I humidity changes 

Other features are that it is a liquid, 
ready for use, and nothing has to be 
added, soaked, or heated It does not 
harden in the pot, nor do its charac- 
teristics change during shipment, ap- 
plication, or use Storage and working 
life is months, and Wood-Lok has no 
odor. 

In addition, there is no need to heat 
the room above a comfortable working 
temperature; the glue does not em- 
brittle or form a rock-hard abrasive 
film that might dull saws and knives, 
and the fast setting speed shortens as- 
sembly lines and frees working space 
Glue colors range fiom uniformly 
conti oiled pure white, which dries 
colorless and leaves no glue line, to 
darker shades for special uses 

STAMPED-IN LETTERS 
Applied to Round Parts 
with Single Hammer Blow 

C onvex marking devices are now 
available for stamping part numbers, 
serial numbers, dates, and similar iden- 
tifications on the peripheries of cyl- 



Sfreel characters are interchangeable, 
all letters register to same depth 


mdrically shaped parts. A feature of 
these new devices, for hand or machine 
stamping, is the speed with which in- 
terchangeable steel type characters 
may be changed. 

It is reported that impressions of 
equal depth and clarity for all char- 
acteis are obtained with one blow of 
the hammer 

The markers are of “semi-standard” 
design, since parts to be marked hav- 
ing different radii require different 
holders and type according to the 
manufacturers, New Method Steel 
Stamps, Inc. 

PIPE INSULATION 

Stops Condensation Drip, 

Applied with Own Adhesive 

To stop sweating and dripping from 
cold water pipes caused by condensa- 
tion under warm, humid conditions, 
a new material works by jacketing the 
pipes with a thick blanket of insula- 
tion and an exterior vapor barrier. 
This prevents warm, humid air from 
striking the cold pipe. 

Called Dri-Pipe, the jacketing is made 
of a water-repellent, pliable insulat- 
ing material with a moisture-proof 
backing. The backing does not require 
painting, but will take paint for deco- 
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You Need Not Wait For 

Your NEW 


Here's how to avoid 
the lumber shortage . 
Here's how to avoid 
inflated prices. 

You can get the home you 
want-right now — the home 
jou’ve ulwavs dreamed of owning 
Here are details oi constiuetion methods and materials 
m simple, eas\ -to-underst'ind language! PI ere are detailed, 
itemized lists of all the materials needed in \our home] 
lists telling where to get each item lists telling how much 
i»'ieu item costs 

The author an experienced engineer, shows how a large 
modern six-room, thoroughh imulated, il re-resistant, 
two-bath house with garage can be had, unj where 
in the T'nired States, for $2800 00 
Included with the book are ten folded drawings, 12" 
wide x 18" long These drawings bvthe author show all the 
details of sueh a home — the wiring, the plumbing, the auto- 
matic mi-burning heatings 1 ! stem and the fluorescent light- 
ing The book is devoted to showing how similar savings 
can be made on any house of anv st>le, size or floor plan 
Yen er has a more helpful book been printed for the per- 
son w ho is planning or building a home 
138 0" x d" pages Illustrated, Ten Large, Folded Draw ings 
.Send $2 00 to Technical Press, Box 11G, Swamp- 
scott. Mass and your copy of 

“A SIX ROOM HOUSE, $2800 COMPLETE, 
READY FOR YOU TO MOVE IN” 

by George W Pearce, will be rushed to j qu postpaid 
Distributed solel> by Technical Press, not sold in book 
Stores . Absolute money-back guarantee 


OPTICAL INSTRUMENT REPAIRS 

Binoculars, Telescopes, Microscopes, Transits, 
Rangefinders, Medical and Surgical Optical In- 
struments, Ophthalmic Refraction Equipment, 
and others 

Lenses and Prisms manufactured and r ©finished 
New parts manufactured for Instruments 
Guaranteed Workmanship, Past Service 

Solar Optical & Instrument 0®* 

2016 Nostrand Ave. Brooklyn 10, N Y. 


CHAN1TE SELF-WELDING FLUX 
REPAIRS all ELECTRIC HEATING ELEMENTS 
So sample anyone can make repairs in your 
broken or burnt-out electrical appliances *— 
irons, toasters, stoves 8C etc. Guaranteed 
nothing like it. From our mines to your 
appliances. $1 OO per package. # 7.50 per 
doz. Stick form 25£. $2 00 per doz. 

CHANITE SALES COMPANY 
914 South Main Fort Worth 4, Texas 



For Scientific & Technical Books 
Try our Book Department 
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Blanket wraps around water pipe 


rating purposes Also, the backing has 
“self-stik” adhesive edges on both sides 
of the insulation for attaching to pipes. 

Installation is said to require no 
technical knowledge, and the only tool 
needed is a pair of scissors Application 
is lengthwise to the pipe, not spirally 

BOX JIGS 

Provide Toolmaker with 
Basic Working Unit 

Said to offer substantial savings in 
the cost and time ordinarily required 
for constructing a jig body, new box- 
jig units can be used m many phases 
of drill -press operations such as drill- 
ing, reaming, counter-boring, counter- 
sinking, spot facing, tappmg, and so on. 
Called Drillet Box Jigs, they are 
available in 150 different sizes — square 
and rectangular shapes— to accommo- 
date variations and ranges of shapes 
and sizes up to six inch capacity 
Another advantage claimed for the 
Drillet is the fact that it is possible to 
use the jig on all of its six sides, thus 
taking advantage of its full capacity. 
This is accomplished by means of re- 



Independent jig parts allow convenient 
addition of locators, clamps, or holes 


movable sides together with a thumb- 
screw and leaf arrangement. 

In operation, turning the thumbscrew 
and raising the leaf opens the jig to 
receive a part After the part has been 
placed in the jig and properly clamped, 
the leaf is brought into position, locked 
by the thumbscrew, and the set-up 
is ready for the tool. 

All parts of the jig are independent 
and can be worked on separately when 
mounting locators and clamps, or bor- 
ing holes for drill bushings. 



Smooth, steady power at your fingertips! 
Turn out professional -looking projects for 
pleasure or profit — ship, plane, tram 
models, costume jewelry, wood carvings, 
puppets, initialed tumblers, etc. Works on 
metal, plastic, wood, alloy, glass, leather, 
bone, stone, etc. AC or DC. 25,000 r.p.m. 
Weighs only 12 ounces. 

USE THE RIGHT ACCESSORIES — Chops® 
from the complete line — more than 300 made 
right in the Handee plant. 


A GOOD START 
WITH THE 
HANDEE KIT 
Handee and 45 
tmost popular ac- 
cessories in com- 
pact steel carry- 
ing case. Postpaid, 
$27.50* Handee, 
ORDER NOW with 7 accesses- 

SATISFACTION GUARANTEED! nes, $20.50. 

A FINE GIFT FOR A 
FRIEND OR YOURSELF ! 



FREE! 


Hen 52 one 

MANUAL 


CHICAGO WHEEL & MFG. GO. 

1101 W. Monroe St, Dept SA, 
Chicago 7, III. 


THE HENRY SYSTEM 
Of Finger Print 
Classification 
and 

Identification 

is now in use by most 
of the Police Departments in the 
United States. It is also the system 
which applicants for many Civil 
Service positions must master before 
they can successfully fill all require- 
ments. 

The only book based on the Henry 
System is Frederick Kuhne’s 

“THE FINGER PRINT 
INSTRUCTOR” 

In this 182-page book, written by a 
noted finger print expert who was 
for many years in the Bureau of 
Criminal Investigation, New York 
Police Department, will be found 
complete instructions on every phase 
of the work from taking the prints 
to final identification. Numerous 
photographs and reproductions of 
prints make all details clear. 

Used by many governmental and 
industrial personnel departments 
and by the F.B.I. 

#4.25 postpaid (Domestic) 

#4.60 postpaid (Foreign) 

Order from SCIENTIFIC AMERICAN 
24 West 40th Streep New York 18, N. Y. 


OCTOBER 1946 


SCIENTIFIC AMERICAN 


85 






■ litors :mim 


PROCEDURES IN EXPERIMENTAL PHYSICS — 
By John Strong, PhD A wealth of useful data of 
a practical kind for the constructor, experimenter, 
and skilled craftsman $7. JO 

HIGH FREQUENCY INDUCTION HEATING — 
By Frank IF. Curtis. Answers many questions con- 
cerning induction heating and Its utility m industrial 
processes Thoroughly practical in scope. $3.10 

TOOL MAKING — By C. M. Cole Instructions for 
making and lining all kinds, trom personal tools to 
arbor presses, lathes, planers, etc , m different 
metals $ 3 - 60 

THE PST CHOLOGY OF SEEING — By Herman 
F. Brandt From motion picture data of eye move- 
ments and use the author has revised many con- 
cepts of seeaig His interpretations will be of value 
to everyone — editors, advertising men, product de 
signers, safety engineers, and so on — whose living 
depends on the use which people make of their 
ejes $3 85 

YOUR HAIR AND ITS CARE — By Oscar L. 
Levin, M.D , and Howard T. Behrman, M.D. 
Scientific facts about hair — how to save and beautify 
it, treat infections, and so on Real facts — not a 
“cure for baldness” screed $2.10 

EXPERIMENTAL SPECTROSCOPY — By Ralph 
A Sawyer. Covers theory' and types of spectrosopes 
and spectrographs, mounting and use of giatmgs, 
determination of wavelengths, infra-red spectroscopy, 
spectrochemical analysis, and so on Somewhat 
elementary but requires knowledge of physics and 
some physical optics. $5 10 

ATOMIC ENERGY FOR MILITARY PURPOSES— 
A General Account of its Development Under the 
Auspices of the United States Government, 1940 1945. 
The famous Smythe report, telling in relatively 
non technical language of the developments m 
nuclear physics that lead to the manufacture of the 
atomic bomb. Paper cover, $1.35; cloth $2.10 

PLASTICS — By J . II. Dubois . Third edition, 
again revised and enlarged, with two four-color 
plates. This is an important book on the whole 
general subiect of plastics, plus much brand new 
material on synthetic rubber, manufacturing processes, 
and plastics moldings $4.10 

REVISED LAPIDARY HANDBOOK — By J. 
Harry Howard. Practical instructions m gemstone 
cutting and polishing, for both beginner and the 
advanced hobbyist $3 10 

EXPERIMENTAL ELECTRONICS — By Ralph 
H . Muller , R. L. Carman, and M. E. Droz. 
A solid book of eminently practical information on 
the characteristics and non-commumcation applica- 
tions of electron tubes. The text describes experi- 
ments and presents results For students, radio 
engineers, communications experts, and the serious 
general reader. $5 10 

THE MEANING OF RELATIVITY — By Albert 
Einstein. Second edition with added chapter de- 
B( ribing advances since publication of first edition 
some 25 years ago. Requires knowledge of advanced 
mathematics and physics, not a popular exposition 

$2 10 

A SMALL BUSINESS OF YOUR OWN — By 
Harold S . Kahm . Simplified, compact, paper covered 
book that sets out to tell persons with capital rang- 
ing from $10 to $2000 how they can get started m the 
right direction. $1.10 


Best Seilers 
1 si Science 


A PRACTICAL COURSE IN HOROLOGY — By 
Harold C Kelly. Definite, outright, practical m 
t- tractions on watch making, repairs, and adjustment 

$2.85 

SLIDE RULE SIMPLIFIED — By C. O Harris . 

How to use a slide rule, without any of the mystifica 
tion that often surrounds this important tool of the 
engineer Excellent illustrations make everything 
clear $3 60 including a slide rule, for book alone, 

$2 60 

HOW TO SOLVE IT — By G. Polya. The text 
deals with the general method of solving problems 
It will be of value to teachers but will also find 
wide use by those who have to solve problems re 
quinng scientific reasoning $2 60 

MACHINERY’S HANDBOOK — 13th Edition. 
“Bible of the mechanical industry ” 1911 pages 

of latest standards, data, and information required 
daily in shop and drafting room $6 10 

BUILDING INSULATION — By Paul D. Close. 
When, how, and where to use thermal and sound 
insulation Fundamentals as well as practical aspects, 
with many typical examples and their solutions. 

$4 60 

ATOMIC ARTILLERY AND THE ATOMIC 
BOMB — By John Kellock Robertson . Standard 
best seller for years, describing electrons, protons, 
positrons, photons, cosmic rays and the manufac 
ture of artificial radioactivity — now with a chapter 
added on the bomb and the difficulties of its pro 
duction $2.60 

PRINCIPLES OF PHYSICS, VOL. Ill — OPTICS 
- — By Francis Weston Sears. One of the most 
modern works on physical optics available today 
At college level, it covers the subject with emphasis 
on physical principles rather than practical appli 
cations $5.10 

ELECTRONIC PHYSICS — By Hector, Lein and 
Sconton. A simplified text for those who desire to 
acquire a sound basis for following the advance of 
applied electronn s $3 85 

TESTING PRECIOUS METALS — By C. M. Hoke. 

This guide for those who buy and sell precious 
metals describes testing methods and gives important 
facts that such people should know $2.10 

FUNDAMENTALS OF OPTICAL ENGINEERING 

— By Donald H. Jacobs. This new work starts 
out at the very beginning, is mainly non-mathe 
matical, and is probably the best suited of all 
existing books as an introduction to optical design 
Author is a physicist at Bureau of Standards. $5 60 

WITH THE WATCHMAKER AT THE BENCH — 
By Donald DeCarle. Simple, prai tical, straight- 
forward instructions on the repair of timepieces, 
with direct implications to the manufacture and 
repair of delicate instruments of all kinds $3 10 
THE PROLONGATION OF LIFE — By Dr 
Alexander A Bogomolets. Competent evaluation 
of present knowledge of the mysteries of human 
aging, including full discussion of ACS— -anti ictic 
ular cytotoxic serum $1.60 

ARCHITECTURAL DRAWING AND DETAILING 

— By Dalaell and McKinney. Reasonably complete 

coverage of fundamentals for students or others who 
need a working knowledge of architectural repre 
sentations and teimmology $2.60 


(The above prices are postpaid m tlie United States. Add, on foreign orders, 
25ff for postage on each book, except as noted.) 

(All prices subiect to change without notice.) 


For Sale by: October, 1946 

SCIENTIFIC AMERICAN, 24 West 40th Street, New York 18, N.Y. 

I enclose S for which please forward at once the following hooks : 


f 

Name . , 


Address 

Write us for information on books on any subject. We can supply any book in print. 


CURRENT BULLETIN 
BRIEFS 


Conducted by K. M. CANAVAN 

(The Editor will appreciate it 
if you will mention Scientific 
American when writing for any 
of the publications listed below ) 

Koroseal, the Modern Flexible Ma- 
terial for Industry, gives a short 
history ot the development of this plas- 
tics and outlines its resistance to de- 
structive elements In the 18 pages of 
the book are also presented mechanical 
properties, physical aspects, and nu- 
merous industrial applications. The 
B F. Goodrich Company , Akron, Ohio 
— Gratis. 

A Chronological History of Electrical 
Development. This hard-covered 
book presents the running history, by 
dates from 600 b.c. to 1944, of the high- 
lights of electricity and the industry 
that has been built around it It con- 
tains much biographical data and is de- 
signed as a reference work to provide, 
in its 106 pages, an extensive collection 
of background material. National Elec- 
trical Manufacturers Association, 155 
East 44th Street, New York, New Y oik 
—$ 2 . 00 . 


Axonometric Drawing . . the Uni- 

versal Picture Language outlines 
clearly, in 20 illustrated pages, the fun- 
damental principles of pictorial en- 
gineering drafting It also gives details 
of stencils developed to make this type 
of drawing faster, easier, and more 
accurate. John R. Cassell Company, 
Inc, 110 West 42nd Street, New Yo)k 
18, New York. — Gratis. 

Jessop Stainless Steel Welding Elec- 
trodes is an eight-page booklet cov- 
ering information on the selection and 
application of stainless electrodes for 
welding stainless steel. Current range, 
for each type of rod in varying di- 
ameters, is included. Jessop Steel Com- 
pany, Washington, Pennsylvania — 
Giatis. 

“Custom” Fluorescent Lighting With 
Standardized Fixtures. Specifica- 
tions and installation data on 11 stand - 
ized commercial fluorescent fixtures for 
lighting offices, drafting rooms, lab- 
oratories, stores, schools, and institu- 
tions are given in this catalog packet 
Sylvama Electric Products Inc , Salem, 
Massachusetts. — Gratis . 

Three New Abrasive Belt Grinders 
are fully illustrated and described m 
this eight-page bulletin, together with 
standard equipment specifications. Re- 
quest Bulletin 310. Hammond Machin- 
ery Builders Inc , 1600 Douglas Avenue, 
Kalamazoo 54, Michigan. — Gratis. 

You Can Take It With You. This four- 
page brochure describes how loads 
up to 2000 pounds can be carried safely, 
conveniently, and economically by a 
specially designed trailer An illustra- 
tion of this trailer, particularly suitable 
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for handling farm or industrial supplies, 
is included and shows all of this trailer’s 
features. Mount Vernon Implement 
Company , Mount Vernon 3 New York 
—Gratis, 

A Production Plant In Miniature. This 
four- page bulletin describes the new 
Fansteel laboratory pilot plant which 
was designed to aid in the develop- 
ment of full-scale chemical plant equip- 
ment A wide range of uses is included 
m this bulletin Request Bulletin F-540 
Fansteel Metallurgical Corporation , 
Noith Chicago , Illinois. — Giatis . 

One Plastics Avenue. This brochure, 
containing 20 pages done m four 
color, explains complete plastics facil- 
ities — research, development, design, 
manufacturing, and so on — performed 
at plants throughout the country. Gen- 
eral Electi ic Company, Chemical De- 
partment, Pittsfield, Massachusetts — 
Gratis. 

Split Ball Bearings. In this 30 -page 
catalog are illustrated and described 
the applications of divisible-race ball, 
roller, and thrust bearings m power 
plants, printmg equipment, paper mak- 
ing machinery, and other machinery 
equipment Catalog and complete en- 
gineering service is available Split Ball- 
bearing Corporation , Lebanon, New 
Hampshire — Gratis 

Successful Wire Pre-Stretching and 
Stringing. Based on clear and sim- 
ple wire -stretching instructions, this 
single sheet bulletin contams engineer- 
ing information that is useful for se- 
curity, efficiency, and saving. W. C. 
Dillon and Company, 5410 West Harri- 
son Street, Chicago 44, Illinois . — 
Gratis. 

Power Circuit Transformers For those 
interested m reducing plant wiring 
costs, upkeep, and maintenance, this 12- 
page illustrated bulletin contains wiring 
diagrams and mounting suggestions as 
well as a detailed table of dimensions 
and data on double -wound and single- 
wound autotype transformers from 100 
KVA to 10 KVA capacity for reducing 
from 575, 460, and 230 volts to 230 and 
115 volts Jefferson Electric Company, 
Bellwood, Illinois — Gratis. 

Belt Conveyor Idlers is a 26-page bul- 
letin containing charts, tables, and 
diagrams to aid in the proper selection 
of idlers Descriptions of two new 
types — the impact-cushioning trough- 
mg idler and the rubber covered 
spiral return idler — are included. Re- 
quest Bulletin Number 463 Cham Belt 
Company, 1600 West Bruce Street, Mil- 
waukee 4, Wisconsin. — Gratis. 

Electrical Porcelain. In 20 pages this 
booklet presents the history, uses, 
and adaptability of electrical porcelain 
for insulation. Many properties and ap- 
plications are listed showing how this 
product can meet exacting demands 
for dielectric, mechanical, and com- 
pressive strengths. National Electrical 
Manufacturers Association, 155 East 
44th Street, New York 17, New York 
-** Gratis . 



WITHOUT 


DIES 55 


BRAKES 


matter 


“DUPLICATED 

If you desire to save time and die expense 
on production of metal stampings or otlier 
small parts, them the DI-ACRO System 
of ''Metal Duplicating Without Dies” SHEARS 

merits your consideration All duplicated work is accurate 
to 001". These precision machines are adaptable to an 
endless variety of work, and ideally suited for use by girl 
operators For short runs your parts are processed 
hours instead of waiting weeks for dies. 


Send for catalog . . "DIE-LESS DUPLICATING" 
"P iE - A CK-RQ" 


347 Eighth Ave S 
Minneapolis IS, Minn 


BENDERS 


• When you write to advertisers The Editors will appreciate it if you 
will mention that you saw it in SCIENTIFIC AMERICAN 


TITAN SLIDE ROLE 

6" diameter Easily read, clearly 
marked single index scales Gives 
logarithms, reciprocals squares, 
square roots, sines, and tangents 
Continuous circular calibrations 
cannot go “off-scale ” Invaluable 
m multiplication, division, pro- 
portion, conversion, all mathe- 
matical problems Made of dura- 
ble heavy pure white Vmylite 
Complete with instruction, $2 95 Leatherette case 
75<t additional Monev back guarantee 

PRECISION INSTRUMENT CO. 

Box 654, Dept BH, Church St Annex, New York 7 




This is 
Perhaps 
the WORLD’S 
SMALLEST 
MOTOR 


1" x lVa* x 2" made for 27 ■volts DC 
runs on 4 Flashlight batteries 
REVERSIBLE 
DRIVE it as a generator’ 

BLAN, 64-P Dey Street, New York 7, N. 


$ 3 


00 



DO YOUR HANDS 

FOLLOW YOUR MIND? 

Do you lack co-ordination? Do you find it 
difficult to translate your ideas into actions 
\ and things? Have you felt the urge to create, 
to build-— to start something new, and have 
you failed to organize your thoughts ? 
Would you like to be able to follow through 
on your hunches — make realities out 
of vague impressions? Learn the truth 
about will power, concentration, 
memorizing, the law of suggestion. 

ACCEPT THIS TWEE BOOK 

Let the Rosicruciaos (not a religion) , 
a world -wide fraternity of thinking 
and progressive persons, show you 
how they have helped thousands 
to master life by the use of the nat- 
ural powers of mind. For further 
details ask for a copy of the fee 
book, The Mastery of Life. Address: 
Scribe bet 

Cm ROSICRUCIANS 

SAN JOSE (AMORC) CALIFORNIA 
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Certifying the spacing of location Jj 
pins on a fixture, with two combi - 1 
na tions of Jo - Blocks . JJ 

When the JO-BLOCKS 


say "it’s right” 
-then it’s RIGHT! 


When you take a measurement with 
Jo-Blocks and the Jo-Blocks show 
the dimension is per specification 
. . . that's that! Genuine Johansson 
Gage Blocks are warranted accurate 
to within .000002" .000004" or 

.000008", db. They are made in 
America by Ford Motor Company 
only. They are used by hundreds 
of manufacturers, as master gages 
to check working gages, micrometers, 
etc., as precision layout tools and 
frequently as actual working gages 
(since the cost of an individual 
Jo-Block or two is often appreciably 
less than that of a specially- built 
working gage). 

If your plant— particularly your 
toolroom— is operating without the 
reassuring control of a set of genu- 
ine Ford Jo-Blocks and Accessories, 
it would be well to consider this 
very moderate investment. 


Ford Motor Com- 



pany, Johansson 
Division, Dear- 
born, Michigan 
Dept 148. 

WRITE FOR YOUR 
NEW COMPLETE 
JO-BLOCK 
CATALOG! 



Our Book Corner 

THE BOOK DEPARTMENT of Scientific American is conducted, with the co- 
operation of the Editors, to make available for you a comprehensive book 
service Each month the Editors select and review in these columns new books 
in a wide range of scientific and technical fields. In addition, they are ready 
at all times to advise you regarding the best available books on any subject 
You are invited to use this service freely. Tel! our Book Department what 
kind of books you want, and you will be furnished with the names of available 
books, including prices. When inquiring about books, please be specific, 
remember that we can be of the greatest help only when you tel! us just what 
you are looking for. Books listed in these columns may be ordered from our 
Book Department. Add 25 cents per book for mailing outside U $ All re- 
mittances are to be made in U. S. funds. Prices given are subject Jo change 
without notice. 

TO MAKE CERTAIN that books ordered by or for men in the Army, located in 
the United States, or men in the Navy, Marines, or Coast Guard, located any- 
where, will be delivered, insurance fees should be sent with orders, as follows 


To $5 in value, 3$ additional, 


WHY SMASH ATOMS? 

By Arthur K. Solomon 

O f all the books on atom smashing, 
the initial edition of this volume 
was the first to appear. Now it has 
been revised completely and brought 
up to date to include important data 
released by the government on the 
atomic bomb. Here the general reader 
will find the whole subject of atom 
smashing in language which he can 
understand, complemented by a number 
of simple but excellent drawings and 
a group of outstanding photographs 
Various methods of atom smashing are 
described and considerable attention is 
given to the importance of atomic dis- 
integration to fields other than destruc- 
tion. (204 pages, 6 by 9 inches.) — $3.10 
postpaid. — A J\P. 

PHYSICAL METHODS OF 
ORGANIC CHEMISTRY 
Edited by Arnold Weissberger 

V olume II of this important work 
has now appeared. It completes 
the treatment of this subject of likely 
current interest by adding 10 more 
chapters to the 16 making up the first 
volume, noticed earlier in these pages 
The subjects treated in the current 
volume are Spectroscopy and Spectro- 
photometry, Polarography, Radioac- 
tivity, Mass Spectrometry, and six 
others. (630 pages [737 to 1367], 6 by 
9% inches, illustrated.) — This volume 
$8.60 postpaid. — D H.K. 

UNDERSTANDING 
MICROWAVES 
By Victor J. Young 

U ndoubtedly much of tomorrow’s ra- 
dio technique will involve micro- 
waves — waves measured in centi- 
meters and millimeters. The present 
book sets out to explain the new and 
different equipment which will be used 
in the generation and reception of 
these waves. In solid, semi-technical 
text it accomplishes its purpose. Start- 


from $5 to $25, 10$; from $25 to $50, 150 


Because of increased production costs 
of books, publishers 7 retail prices to- 
day are subject to constant change. It 
may be necessary, therefore, for our 
Book Department to advise book pur- 
chasers of increased costs, even when 
orders sent are based on current quo- 
tations. 

The Editor 


mg with the fundamentals of ultra-high 
frequencies it continues through a dis- 
cussion of stationary charges, magneto- 
statics, transmission lines, waveguides, 
antennas, and microwave oscillators 
Designed to give engineers a fairly 
complete picture of the whole subject 
of microwaves, the text will also be 
helpful to students of radio and those 
who are or will become concerned 
with the servicing or operation of ultra- 
high frequency equipment. Some 
knowledge of mathematics is essential 
to a mastery of this book. Almost 100 
pages of the book are devoted to micro- 
wave terminology, ideas, and theorums 
(385 pages, 5V2 by SV 2 inches, well il- 
lustrated and indexed) — $6.10 postpaid 
— A.PP. 

PLANNING FOR JOBS 
Edited By Lyle C. Fitch and 
Horace Taylor 

T hat the American people, in the midst 
of plenty — as regards jobs — can still 
think carefully, although divergently, 
about unemployment is proved m this 
volume. Presented as a sampling of 
American thought and opinion on 
methods of preventing wholesale un- 
employment in the future, the material 
contained in the book derives from a 
great number of essays submitted for 
The Pabst Postwar Employment Awards. 
The editing, accomplished by members 
of the Columbia University Depart- 
ment of Economics, serves mainly to 
classify the subject matter for ease of 
comparison and to bring discussions 
tied to a basic theme onto common 
ground. Taxes, small business, big bus- 
iness, tariffs, restrictive practices, labor, 
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and so on are all brought into focus 
hom a number of different stand- 
points (463 pages, 6^4 by 8 % inches, 
unillustrated ) — $3 85 postpaid — E F.L. 

AVIATION EDUCATION 
SOURCE BOOK 

Prepared by School of Education , 
Stamford University, in Co-opera- 
tion with CAA 

W ith a subtitle of “Subject Matter 
and Activities Drawn from Avia- 
tion Suitable for Inclusion in Text 
Books for Elementary and Jumor High 
Grades,” this enormous volume, with 
1000 carefully selected photographs, 
maps, charts and diagrams, constitutes 
a fruitful source of information for 
teachers m all subjects — sciences, music, 
languages, social studies, arts, mathe- 
matics, and so on For example, a 
teacher of mathematics will find the 
aviation references make his algebra 
and mathematics live for his pupil. Be- 
sides professional teachers, people m 
general who are mterested m aviation 
will find this a species of attractive 
and accurate encyclopedia (855 pages, 
8 V 2 by 11 inches ) — $12 60 postpaid. — 
A.K. 

THE LOST AMERICANS 

By Frank C Hibben 

P opular account of the discoveries 
pertaining to Folsom man, Yuma 
man, and Sandia Cave man, written by 
the principal of the last-named find. 
Elementary, readable, yet scientifically 
unexceptionable, this book is a selec- 
tion of the Scientific Book of the 
Month Club (196 pages, 5 V 2 by 8 
inches, lightly illustrated.) — $2 60 post- 
paid. — A GJ. 

THE WORKING ELECTRON 
By Raymond F. Yates 

T his little book is aimed at the prac- 
I tical man, that is, at all who are not 
steeped deeply m the lore of what has 
been lately called electronics It de- 
scribes for the one who may be mter- 
ested m using them, a vast number of 
appliances that operate with the aid of 
electromcs and supplies just enough of 
the basic theory to make the whole 
thing understandable by an intelligent 
person with an interest in the subject. 
The author includes clear diagrams of 
most of the things he describes and 
occasional experiments that one might 
wish to perform. These will delight 
many readers, as they have this re- 
viewer, and will make the whole sub- 
ject easier to understand and to apply 
to one’s own problems. Even burglar 
detectors rate a chapter! (247 pages, 
5% by 8V 4 inches, illustrated.) —$2.60 
postpaid — D.H.K. 

PRINCIPLES OF FIELD AND 
MINING GEOLOGY 

By J. D. Forrester 

T Reatise, solid and substantial, on the 
I wholly practical work of the min- 
ing geologist, whose function is to 
recognize, survey, and record ore -bear- 


ing properties Typical chapters deal 
with economic mineral deposits, corre- 
lation of geological phenomena, field 
equipment, survey procedures, map- 
ping, sampling, claim location, develop- 
ment practices, library and laboratory 
research The user should already 
know elementary geology, this much is 
assumed by the author. Thus this is 
not an elementary pocketbook for 
would-be sourdough prospectors with- 
out technical background — for him 
there are other books Nevertheless, 
much insight would be gleaned from 
it by anybody. The author is head of 
mining and engineering at the Missouri 
School of Mines and Metallurgy. (647 
pages, 5 V 2 by 8 V 2 inches, 316 illustra- 
tions.) — $7.10 postpaid — A.G I. 

ATOMIC ENERGY IN COSMIC 
AND HUMAN LIFE 

By G. Gamow 

T his book is unique m denying in its 
preface that it contains any informa- 
tion of a secret or confidential nature 
Professor Gamow bases his discussion 
principally on information that has 
been available to any one, enemy and 
ally alike, m the world’s scientific lit- 
erature, with only such reference to 
the Manhattan Project as his scientific 
approach requires. The book, conse- 
quently, is a scholar’s exposition of an 
abstruse and absorbing subject for the 
benefit of intelligent laymen The ex- 
position is clear and the style is inter- 
esting The book opens with an ex- 
planation of atomic structure and the 
modern alchemy based on this which 
converts atoms of one kind into those 
of another with energy formed in the 
conversion. Next, the great function 
of the energy of atomic fission in keep- 
ing the sun and the stars alive is dis- 
cussed. The final section of the book 
describes what man has done about 
atomic energy and looks ahead to what 
he may accomplish by control of this 
newly discovered and tremendous 
force Decidedly worth while for the 
intelligent general reader. ( 5 V 2 by 8 V 4 
inches. 159 pages, illustrated.) — $3.10 
postpaid. — D.H.K. 

THE EINSTEIN THEORY 
OF RELATIVITY 
By L R, and H. G. Lieber 

B ooks on relativity have nearly all 
been of two opposite types: (1) too 
mathematical even for average univer- 
sity graduates or else (2) written with- 
out mathematics As Professor Knowl- 
ton has said, in “Physics for College 
Students”, everyday language has no 
words m which relativity can be ex- 
plained without certain misunderstand- 
ing. Just in the measure that relativity 
is “simplified,” so is its very essence 
lost and the metaphysical, sensational 
side played up. In plainer words, unless 
one is mathematical he cannot really 
reach relativity. Besides, nearly all of 
both types of books are today out of 
print. Now comes this intermediate 
book, partly m language — and not baby 
language — but largely in college mathe- 
matics, mainly calculus. Thus thousands 


500,000 ! ! ! ! 

L i M 5 » 

U S ARMY AND NAVY SURPLUS 

9 PERFECT LENSES to make 5X Tank Artil- 
lery Scope Value $140 00 (alt coated) $10 00 
METAL PARTS to make a complete 5X Tank 

Artillery Scope Diagram included . 7 50 

5 POWER TANK TELESCOPE (M71) Brand 
New Coated Optics, Completely as- 
sembled Value $345 00 Perfect ea. 29 50 
COMPLETE SET OF OPTICS from Periscope 

Rifle Sight Value $24 00 * ea 2 25 

WIDE ANGLE EYEPIECE - All coated 
optics, mounted in focussing cell, 2" 
dear aperture, U/ 2 " FL, 3 Achro lenses 
Value $125 00 Perfect ea 9 50 

PERISCOPE EYEPIECE Lens Set 1" Dia ea 1 50 
5 LBS OPTICAL GLASS Lens & Prism 

blanks Index and dispersion "marked" 4 75 
ACHROMATIC OBJECTIVE Perfect coated 
and cemented 44m /m Dia 7V2" F L 
Mounted $3 50 ea. Unmounted $2 50 ea 
ACHROMATIC LENSES, cemented 


12 mm Dia 

80 mm F L 

ea 

$ 

50 

23 mm Dia 

162 mm F L coated 

ea 

1 00 

23 mm Dia 

184 mm F L 

ea 

1 25 

25 mm Dia 

126 mm F L. 

ea 

1 35 

26 mm Dia 

104 mm F L coated 

ea 

1 25 

31 mm Dia 

124 mm F L coated 

ea 

1 50 

31 mm Dia 

172 mm F L coated 

ea 

1 25 

34 mm Dia 

65 mm F L coated 

ea. 

1 50 

38 mm Dia 

130 mm F L 

ea 

1 50 

FORRO-ABBE PRISM 8mm aperture 


ea. 

$ 50 

DOVE PRISM 

49mm long .... 


ea 

J5 

DOVE PRISM 75mm Iona . . . 


ea 

1 50 

LEMAN PRISM 

2 7 /e" Iona 


ea 

3 00 

PENTA PRISM 26mm x 28mm Face . 


ea 

300 

90° AMICI PRISM 19mm Face 


ea 

2 00 

115° AMICI PRISM 10mm Face .. 

.ea 

125 

RIGHT ANGLE 

PRISM 23mm Face 


ea 

1 25 

RIGHT ANGLE 

PRISM 38mm Face 


ea. 

1 75 

RIGHT ANGLE 

PRISM 47mm Face . 


.ea 

2 50 

GIANT RIGHT 

ANGLE PRISM 41mm 

x 57mm 


Face (flint 

glass) 


ea 

300 

CROSSLINE RETICLE 29mm Dia . 


ea 

50 

RETICLE ASSORTMENT (5oc Set) 



1 00 


Send 3 cent stamp for "BARGAIN" list. 

A. JAEGERS 

BOX 84A SO. OZONE PARK 20, N. Y. 


LARGE OBJECTIVES 

2 3 / 4 " 0.0. 15" focal length 

NEW — ACHROMATIC — COATED — 
IN PEDESTAL MOUNT 
while they last $15.00 ea. postage extra 
remit with order 

F. W. BALLANTYNE P O. Box 382 

Point Pleasant New York 


INVENTORS 


Now !$ Hie Time T® 

Patent Your Invention 

Manufacturers everywhere 
in striving to keep ahead 
of competition are buying 
up patent rights so that 
they will have new items 
to make and sell Hence, 
the wise thing for you to 
do is also to act at once 
Protect your invention — 
and yourself— by apply- 
ing for a patent now. 

GET FREE “PATENT GUIDE” 

Our free 48-page "Patent Guide" tells 
what details are necessary to apply 
for a patent; and countless other facts 
you will want to know. Mail coupon 
for Free "Patent Guide" and "Record 
of Invention" form today. 


CLARENCE A. OBRIEN 
& HARVEY B. JACOBSON 


Registered Patent Attorneys 
65-J Adams Bldg., Washington 4, D. C* 
Please send your 48 -page "Patent Guide" 
and ^our "Record of Invention" form 
FREE This request does not obligate me 



Name 

Address 

City 


State 
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IN STOCK AGAIN! 
ACHROMATIC TELESCOPE 



OBJECTIVES 

3 - inch {76 2mm ) dia- 
meter, 15-inch (381mm ) 
effective local length (to) 
Front and back surfaces 
Magnesium Fluoride 
coated, cemented, optically 
centeied ana mounted in 
aluminum cell, 3%" 0 D , 
deal aneituie 2 
Positnelv designed for 
telescope work Price 
$22 50 


\$3 > 


PRISM 

Best optical quality 
Piecision ground to j 
"astronomical" toler- 
ances Used either for L 
telescope diagonal 
inverter Small prism cemented to larger one. 
Small prism 1 9/16" x 1 9/16" face Larger: 
1 9/16" x 2%" face Fluoride coated. In mount — 
$12 Limited supply 


3-LENS ACHROMATIC EYEPIECE 



Six lenses! Finest eyepiece evei made anywhere Our 
greatest buy to date Made of three separate achro- 
matic elements (illustrated) All outside sur- 
faces fluoride coated In focusing mount 1 13/16" 
(43mm ) clear aperture, flat field to edges Focal 
length 1 (32mm ) (8X) 69° angle Outside 

diameter of mount 2%" (54mm ) 

Each $15 00 plus postage Quantity definitely limited 
Order at once Lenses only for above, $9 00 per set 


Achromatic Kellner Eyepiece M-l 


% - 
fe 


With high eyepoint Completely assembled Ready 
to use m lelescopes, binoculars, microscopes, 
Anders, spotting 'scopes or wherever a very superior 
wide-fleld ocular of flue definition and great light 
gathering qualities Is required Both eye and field 
lenses are achromatic and fluoride coated 

a) . E F L 0 785" (12 5 X) 0 D. $5 00 

b) With crosshair $6 00 

c) Bushing to fit 1*4" tube $3 00 extra 
Bushing to fit your tube $4 00 extra. 





TELESCOPE INVERTER 

a) Did YOU, 
buy our foc- 
using eye- 
piece’ Now 
you may ob- 
tain an i 
verier that I 
threads di- 
rectly into it 
T r ansf o r nT' 

your astronomical telescope to tenestrul use Com 
bination also serves low power microscope 
Sleeve 1 %" O.D , $7 00 
Other diameters $S 00 

b) BUSHING, threads into focusing eyepiece 

Standard l«/ 4 " O.D % $3.00 
To fit your special size tube, $4.00 

DOVE (inverting) PRISM 


\) 3" long, face 
11 16" square B S 
Crown 1 517 $1,00 
ea. 

B) 1 15/16" long, 
fate 7/lb" square 
B S. Crown 1 517 
5Qe ea 



Include Postage — Remit with Order 
Catalog of Lenses, Prisms, etc. Send 10c 


HARRY ft OSS 

MICROSCOPES 

Scientific and Laboratory Apparatus 
70 West Broadway, N. Y 7, N. Y 


of engineers and the like can now ex- 
pect to get their teeth at least deeply 
into relativity Of the book, Professor 
Einstein says “Not only stimulating to 
the layman, but also will tend to 
counteract a too narrow specialization 
on the part of the professional mathe- 
matician.’* (324 pages, 5V2 by 7 inches, 
illustrated ) — $3 10 postpaid. — A.G I. 

ROCKETS 

By Robert H. Goddard 

F undamental to the whole subject of 
rocket and jet propulsion is the 
work of the late author, two of whose 
famous reports are here presented in 
exactly the wgy in which they origi- 
nally appeared Although these reports 
were first published m 1919 and 1936, 
they are replete with data of vital im- 
portance to engineers now concerned 
with the rapidly growing science of 
jets and rockets The book also contains 
more than 50 pictures of the author’s 
experiments and a foreword written by 
him shortly before his death. (70 pages, 

6 by 9 inches, plus illustrations and a 
biographical note) — $3.60 postpaid — 
A.P.P. 

Introduction to 

EMULSIONS 

By George M. Sufheim 

I ntended as a practical treatise on the 
subject of emulsions, this book opens 
with a discussion of the theory of 
emulsification, giving a satisfactory 
basic treatment, and continues with 
various practical aspects of making 
and using products of this important 
class. The subject is rounded off by 
a glossary of terms, a list of commercial 
emulsifying agents, and a bibliography 
of 159 titles (260 pages, 6 by 9 inches, 
illustrated ) — $4 85 postpaid — D.H.K. 

MODERN ORGANIC FINISHES 

By R. H. Wampler 

A imed at furthering the knowledge 
of industrial finishing methods, 
this book is particularly timely m the 
light of the fast-dawning day when the 
appearance of a product as determined 
by its finish will count on the competi- 
tive market Characteristic of the en- 
tire book is its straight-forward hand- 
ling of the complex organic finish field 
Where high -flung formulas and 30- 
letter names might have been used, 
the reader will find practical, usable 
data that should aid m selecting both 
materials and methods to match a spe- 
cific set of finishing problems Enamels, 
lacquers, varnishes, stains, fillers, and 
primers are thoroughly covered as are 
spraying, dipping, roller and knife 
coating, tumbling, and special processes 
such as decals. From the production- 
flow standpoint the drying equipment, 
handling racks, overheads, conveyors, 
and other facilities are adequately dis- 
cussed. Sample treatments for all of 
the more common finishing jobs on 
wood, paper, metals, plastics, and so 
on are also included. (452 pages, 6 by 
9 inches, 77 illustrations, index and 
bibliography.) —$8.60 postpaid. — E.F.L. 


ASTRONOMICAL 
OBJECTIVES, OCULARS 
PRISMS, FLATS 

Instruments Designed 
to Your Specifications 

☆ 

Write for 
Descriptions and 
Price List 

☆ 

BRANDON SCIENTIFIC 
DEVELOPMENT 

A NEW YORK CORPORATION 

P. O Box 85 Malverne, New York 


EQUATORIAL MOUNTING 

Complete with slow 
motion worm and gear 
Heavy cast non base, 
UV' polar axis — $40 
up Descriptive liter- 
ature on request 

PYREX 
MIRROR KITS 

Complete with glass 
tool 5 abrasives, rouge, 
pitch, and aluminized 
diagonal 4" — $4 00 
6" — $5 25 8" — $7 75 
10" — $13 00 12" — 

$23 00 

Send foi catalog list- 
ing Reflector Kits, 
Eye - Pieces, Lenses, 
Lens Blanks, etc 

DAVID WILLIAM WOLF 

334 Montgomery Street Brooklyn 25, N. Y. 



RAMSDEN EYEPIECES 

i't" - - 1" E.FX. standard dia l 1 /*" Q D. 

each £5 10 — immediate delivery 
EQUATORIAL MOUNTINGS 

Combination Eyepiece and 

Prism Holder 

Mirror cells with ring for tube 

Prisms highest quality 
prices and catalog on request 

C. C. YOUNG 

25 Richard Road East Hartford 8, Conn. 





5 -INCH OBJECTIVE $59,501 

Brand new cemented visual achromat 

5" dia 25" F L unmounted, perfect 
Write for complete information 

ANTHONY 00TT0NE & CO., 

63 GRAND ST., N. Y. 13, N. Y. 





ASTRONOMICAL 

TELESCOPES 

& SUPPLIES 

Telescopes Kits Drives 

Mounts Eye Pieces Tripods 

Castings rmders Figuring 

Tubes Achromaf* Panchronizlng 

MIRRORS MADE TO ORDER 

★★★ Quality our motto ★★★ 

PROFESSIONAL SERVICE AVAILABLE 
Write for Catalogue and Price List 

ASTRO TELESCOPE COMPANY 

P O. Box 1365 — Glendale 5, Calif, 
Display Room — Erb & Gray 

854 S Figueroa St. — Los Angeles, Calif. 
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Telescoptics 

A Monthly Department for the Amateur Telescope Maker 
Conducted by ALBERT G. INGALLS 

Editor of the Scientific American books "Amateur Telescope Making" 
and "Amateur Telescope Making— Advanced" 


T wo features of a 12 reflecting 
telescope built by Edward Lenard, 
4854 N Austin Ave., Chicago 30, 111 , 
deserve close study by readers who 
plan second or subsequent telescopes 
These are the mirror cell and the focus- 
ing arrangement for use m celestial 
photography 

The mounting (Figure 1) is tem- 
porary Its axes are close pipe nipples 
pivoting m standard pipe flanges 



Figure 1. Lenard's I 2 V 2 " reflector 


The tube is 15Vs" by 93", for a 
12 V 2 " Pyrex miiror of 92 V 2 " focal 
length. It was rolled up from sheet 
aluminum designated as 3SV>H 065 
(3, alloying composition, S, wrought, 
VaH, one-half hard; 065, thickness m 
inches), a grade which takes welding 
well However, the three lengths com- 
posing the tube are riveted together 
The tube is braced internally by four 
U-channels formed m a hand brake 
and then bent to diameter over various 
round objects “The reasons I chose 
aluminum,” Lenard writes, “are its 
very desirable working pioperties, re- 
sistance to weather, heat-conducting 
qualities, reflectivity, and strength- 
weight ratio It is somewhat expen- 



Figure 2: The cell from below 


sive However, it makes a pretty tube ” 

The cell and attachments (Figures 2 
and 3) are made of the same sheet 
stock. Within the cell is a 9 -point flo- 
tation system carried on a spader of 
six legs bent from sheet and welded 
at their common center. 

To three of these spider legs are 
attached short brass blocks through 
which three bolts (SAE V2-20) pass 
and are tightened up by nuts on the 
outer sides. 

Silver-soldered to the ends of these 
three bolts are %" ball bearmgs These 
balls are pressed into the Vs" triangu- 
lar, aluminum, 3-pomt plates which 
carry the mirror, and the depressions 
serve as the primary pivots Bolted 
through the corners of the respective 
plates are 3/16" brass bolts on which, 
as secondary pivots, the mirror is car- 
ried. 

Such a system will float a mirror but 
the triangles would soon become turned 
m different directions and destroy the 
intended distribution of weights Some 
kind of preventers therefore must be 
provided and these must not interfere 
with the actual balancing. Lenard’s sys- 



Figure 3: Same cell from above 


tern consists of three links, each with 
a T-head on either end and the ends 
of the T’s pivoted at the central hub 
of the spider and at one of the tri- 
angular plates. This affords them free- 
dom in the up-and-down plane (one 
degree of freedom) but there must also 
be a little end play and thus two de- 
grees of freedom are needed. Lenard 
has provided this by composing the 
stem of each link of two small brass 
tubes, one telescoping within the other. 
He points out, however, that for ideal 
performance a ball-and-socket joint 
should be substituted at the triangle 


end and makes a comparison with a 
ship, where the motions are theoreti- 
cally either pitching or rolling but 
usually are a composition of the two — 
yawing Theoretically, he points out, 
the linkages should permit yawing. 

As edge supports for the 12 V 2 " mir- 



Figure 4 The focusing mechanism 


ror the ends of the six filister-head ma- 
chine screws shown in Figure 3 suffice 
“The inclined mirror then has two 
points to rest on in any position and in 
some positions three,” Lenard states, 
“though the lower one in such cases 
takes most of the weight” 

To prevent the mirror from falling 
out of the cell when the tube is dipped 
below the horizontal, three simple re- 
taining fingers having little leather 
pads reach around its edge. 

Lenard’s focusing arrangement is 
shown in Figures 4 and 5 He states 
that perfect control is here not easy to 
attain “The problem of raising and 
lowering the barrel without rotation 
and without sticking was solved,” he 



Figure 5* Focusing the camera 


states, “by using at least two points to 
which to connect the hinge. This ar- 
rangement comes up and down evenly 
and without sticking, and affords very 
fine adjustment as well. The single 
thumbscrew actuates the whole system. 
The travel of the barrel is not more 
than I use various lengths of 

brass tubing to suit the focal length of 
each eyepiece and changing over thus 
does not require refocusing. [Parfocal. 
— Ed.] The reason for countersinking 
the assembly is to permit mounting a 
Packard shutter directly below, on the 
inside of the tube, for photographic 
woik. This shutter is operated by a 
bulb. The entire assembly was made 
by hand from brass and aluminum ” 

P uzzled readers often ask this de- 
partment why Pyrex telescope 
blanks have tapered edges and why 
they have a narrow rim on the back 
These features don’t just happen and 
are not mere whims. Corning Glass 
Works was asked for a blueprint of 
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A Popular Illustrated 
Astronomical Monthly — 

For amateur astronomers — new star 
charts. Gleanings for telescope makers, 
page for observers, and celestial photos 
Star charts for N and S. Hemispheres 
#3.00 a year, domestic; #3 50 m Canada 
and Pan-American Union; #4 00 foreign 
Single copy, 30 cents. Sample on request. 

SKY PUBLISHING CORPORATION 

Harvard Observatory, Cambridge 38, Mass 


TELESCOPE 1 


MAKERS 


Quality materials of the RIGHT kind 
6" Kit — Glass, abrasives, pitch, rouge and 
instructions S5 00 

LENS GRINDERS, pitch, abrasives $5 00 
HOBBYGRAFS— INFORMATION— INSPECTION 
We offer you the benefit of our 26 years of 
experience at this hobby Free price list 
John* M Pierce, 11 Harvard St, Springfield, Vt 


ALUMINIZING 

SURFACE HARDENED COATINGS 

Get The Best 


6" 

— #2.50 

14" 

■ — #14 00 

8" 

— 3 50 

16" 

— 18 00 

10" 

— 5.00 

18" 

— 21 00 

12^" 

— 8 00 

20" 

— 24 00 


24" 

— #30.00 



LEROY M. E. CLAUSING 

5507-5509 Lincoln Ave Chicago 25, III. 


REFLECTING TELESCOPE KITS 
OUR SPECIALTY 

PARABOLIC PYREX MIRRORS made to Ordei, 
correctly figured, polished, and parabolized Precise 
workmanship guaranteed Prices on request 
WE DO POLISHING, PARABOLIZING, AND 
ALUMINIZING 

Send for FREE ILLUSTRATED CATALOGUE 

M. CHALFIN OPTICAL COMPANY 
G. P. O. Box 207, New York, N. Y. 


COMPLETE HIGH GRADE KITS 
OUR SPECIALTY 

Each kit has two glass discs 
(correct thickness) tempered 
pnch, 8 assorted abrasives 
including rouge (fewer may 
not give perfect optical sur- 
face), instructions, FREE 
ALUMINIZED DIAGO- 
NAL, etc. 



#3.50 

4.50 

7.50 
12.50 
18.00 


Pyrex, #4.50 
Pyrex, 6.00 
Pyrex, 10 00 
Pyrex, 17.50 
Pyrex, 25 00 


PRISMS 11/16" $2,50, 1V4" $3.15, 2" $7.50 

Pyrex speculum* made to order Your mirror 
tested free. We do polishing and parabolizing. 

ALUMINIZING 

A harder and brighter aluminum coating that is 
uniform and produces a lasting and superior re- 
flecting surface. Guaranteed not to peel or blister. 

6" $2 50 

8" $3,50 

10" $5.00 

Mirrors for Cameras, Range Finders 
and other optical instruments. 

Write for FREE PRICE LIST 

THE PRECISION OPTICAL CO. 

1001 East 103rd Street, N. Y. 59, N. Y. 


one of their metal molds and from this 
a reproduction draftsman redrew Fig- 
ure 6, which should be studied m de- 
tail before readmg on It explains a 
number of things which make sense 
once you are shown their reasons. 

Now let’s cast a blank. The plunger 
is raised and the ring is lifted off. The 
workman, known as the “gatherer/* 
pours into the mold a gob of molten 
Pyrex. This is not like water but vis- 
cous, molasses in January, even at 
2800° F., its softening point Now he 
claps on the heavy ring part and down 



comes the plunger. It is mce if, when 
the plunger is all the way down and 
the mold is filled out, the plunger bot- 
tom comes to rest as shown — very near 
the level of the rim. Making it so de- 
pends on the estimative skill of the 
gatherer and he is very good at this 
knack but is only human. If it is a 
bit over or under he can’t add more 
Pyrex with an eyedropper; it’s too vis- 
cous. Get it hotter 7 Easier said than 
done The softening point of Pyrex is 
already much above that of common 
varieties of glass. 

The molded disk is removed from 
the mold very soon and turned over. 
Its exterior is already relatively cool 
but its interior, seen through the glass, 
is still red hot. As this interior cools 
the center of the wider face of the disk 
falls a little and this explains the slight 
concavity usually found on Pyrex 
blanks. 

The 6° tapered side is the draft, so 
that the ring can be slipped off — see 
the drawing, which also shows a 3° 
draft on the part that lies in the mold. 

Visit Corning Glass Works and you 
may be shown several shelves filled 
with these heavy metal molds. 

The bubbles often found in Pyrex 
blanks would rise and escape if Pyrex 
were not so viscous. The bubbles you 
don’t see are the bigger ones that were 
able to escape. Little ones can’t rise 
so easily Case of surface-volume ratio. 
No practicable way to eliminate all the 
bubbles is known. Corning would be 
glad to find one but it isn’t as if they 
hadn’t given the problem a great deal 
of thought. 

S equelae of the seldom curable tele- 
scopical addiction are sometimes 
serious, and may even include out- 
bursts of light verse. The following is 
how the hobby affected M. J. Irland, 
916 N. Rosevere, Dearborn, Mich, He 
entitles it “Paradise Lost, or Ignorance 
is Bliss,” and dedicates it to your (bliss- 
ful) scribe: 


There was a man in days gone b\ 

Who loved to watch the skies 
He’d learned the constellations well, 
With his unaided eyes. 

He bought a book called “A.T M »’’ 

A first edition slim, 

And set to grinding disk on disk 
With diligence and vim. 

With windshield glass and pocket lens 
The optics he completed, 

And learned to silver Brashear’s way, 
Through trials oft repeated 
With ]oy he gazed at Saturn’s rings, 
Made lunar observations, 

Watched Jupiter’s bright satellites. 

And noted occulta tions. 

Then “Telescoptics” told of tests 
On Lyra’s double star; 

He drooped with disappointment when 
He couldn’t split Mizar. 

So back to Carbo, glass, and pitch 
He turned m wounded pride, 

With “ATM.” (edition two) 

Well rouge-stained, by his side 
With slits and Ranchi gratings, culled 
From Telescoptics’ pages, 

He strove to get the doughnut shape 
Commanded by the sages. 

Came “A.T.M.” — edition three — 

With Greg and Cassegrain; 

Our hero could not well ignore 
This challenge to his brain 
On Hindle sphere, paraboloid, 

And convex hyperbolic 
He lavished rouge, and sweat, and tears, 
In frenzy diabolic. 

Edition four, with bottlenecks 
In decimation shafts, 

Impelled him m despair to learn 
All metal-working crafts. 

But when he thought he’d made a ’scope 
Without an imperfection, 
“A.T.M.A” depressed him into 
Deep and dark dejection. 

For there he found expounded, 

As a matter most essential, 

New doughnut mathematics 
In equations differential. 

So, weary but undaunted, he 
Performed manipulations 
For testing astigmatic curves 
And spheric aberrations. 

At setting circles, clockwork drive, 
And domed observatory 
He labored with the fury of 
A fiend from Purgatory. 

But when he’d run the gamut, m 
The hope of satisfaction, 
Infinitesimal defects 

Still drove him to distraction. 

No longer did he scan the skies 
To revel in their beauty; 
Detecting telescopic faults 
Was his fanatic duty. 

Instead of watching clusters for 
The pleasure of their glitter, 

He studied star diffraction rings, 
Despondent at their jitter. 

The seeing made him grind his teeth, 
Air currents plagued his vision. 

No collimation could attain his 
Notion of precision. 

And as he sat with head in hands, 
Bystanders heard him mutter: 

“I’m gonna junk the whole dam* works 
And throw it in the gutter.” 

The moral for beginners is: 

Lest knowledge disconcert you, 
Recall the aged maxim, viz., 

What you don’t know won’t hurt 
you. 
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INVENTIONS VS LABOR — “It is no doubt true that when a 
new invention is introduced which revolutionizes some par- 
ticular art or branch of business, it at first decreases the 
number of persons employed m that particular line, but 
that is only temporary, for m a short time the result is a 
cheapening of the product, a greatly increased demand for 
it, because of this cheapening, and then necessarily an in- 
creased demand for laborers in that line, and almost uni- 
versally at increased wages Statistics show this to be true 
beyond the possibility of a question” 

SCIENCE CO-OPERATION — “The time is certainly ripe for 
the establishment of a great international association for the 
advancement of science. The various national associations 
have shown by their recent fraternal exchange of courtesies 
that they are prepared for it and are fully alive to the bene- 
fits which it would confer.” 

HORSELESS CARRIAGE — “The hoiseless carriage heiewith 
illustrated is a compact and well pioportioned vehicle which 
has been giving good service during the past few weeks on 
the country roads of Michigan It is duven by a five hoise 
power gasoline motor which is placed underneath the box 
In attaching the motor to the carnage, care has been taken 



to avoid any direct attachment to the box, so that when it 
is running the vibrations shall not be communicated to the 
passengers . . . The fuel supply is located below the engine 
and has no connection with the box, special care being taken 
to prevent any possibility of explosion . . . The carriage was 
invented by Mr. R E. Olds, the general manager of the P. 
F. Olds & Son Engine Works of Lansing, Michigan.” 

WIRED GLASS — “Some tests recently made to determine 
the fire resisting qualities of wired glass, 1 e , glass contain- 
ing in its texture woven wire netting . . . showed that glass 
of this kind is capable of withstanding a high temperature, 
very much higher than ordinary glass, without melting or 
losing its contmuity, even when suddenly drenched in a 
heated state in cold water . . . The capability of the wired 
glass to withstand a temperature beyond the melting point 
of glass appears to be attributable to the fact that the net- 
work of wire in the glass acts as a good conductor of heat, 
and thereby prevents the accumulation of sufficient heat to 
melt the glass.” 

WASHING MACHINE — <f A machine designed to rapidly force 
the washing liquid many times through the clothes with the 
least possible expenditure of labor or power, and without 


danger of injury to the clothes has been patented . . . The 
water is forced through the clothes by recipt oca ting per- 
foiated plungers 01 dashers whose squared shafts slide m 
and turn with the hubs, theie being on one of the hubs a 
pulley to be connected by belt with a source of powei, or 
the machine may be operated by hand ” 

SIAM RAILROAD — “With the exception of the shoit narrow 
gage line to Paknam, the railway now under construction 
from Bangkok to Khorat is the only railway m Siam. It is 
to be the first of a vast ramification of lines designed to dis- 
tribute civilization to the most distant portions of the king- 
dom.” 

TESTING — “No more valuable move has been made, of re- 
cent years, by our railroads, than a recognition of the fact 
that it was necessary to know accurately the character of 
the material they were using, both m track and rolling stock, 
so that at the present time all first-class roads either have a 
testing bureau, as a special department of their own 01 - 
ganization, or employ one of the numerous testing bui cans ” 

BRANDY — “The largest brandy still in the world is at El 
Pinal vineyard, m San Joaquin County, not far from Stock- 
ton Part of it has been built about four yeais and the 
other part was finished only a short time ago . The grape 
juice or wine is pumped from vats to a tank. From theie it 
simply passes through a series of heated chambers m the 
form of a vapor and comes out in the shape of brandy . . 
From the time the wine leaves the tank until it comes out as 
grape brandy only ten minutes is occupied In the old 
method of distilling it used to take about thiee hours” 

BRIDGE CARS — “The new electric motor cais to be operated 
on the Brooklyn Budge, and which are to take the place of 
the old switching engines, are being tested, and so fai have 
proved successful.” 

OIL — “More than 2,700 oil wells wcue bored m Indiana in 
1895, and hopeful, well informed men expect that enormous 
total will be surpassed m 1890 The oil industry of Indiana 
is coming to be one of the greatest m the State, and it is con- 
fidently piedictcd in some quarters that the State will soon 
rank with Pennsylvania and Ohio m the quantity of oil an- 
nually taken out of the ground ” 


100 Years Ago in . . 



TRANSCONTINENTAL — “Theie has recently been a large 
meeting at the room of the Board of Trade, Pittsburgh, to 
hear an explanation, from Asa Whitney, Esq , of his project 
to connect the Atlantic and Pacific Oceans by railroad.” 

WORKING CONDITIONS — “A factory has been established 
at Bradford, England, to be conducted on an improved sys- 
tem. The operatives are required to work only ten hours, 
and with the factory are connected an excellent school and 
other means of instruction, with improved wholesome ac- 
commodations for boarding, lodging, &c ” 

BUILDING — “In the course of eight months, not less than 
twenty-five hundred brick houses have been erected m 
Pittsburgh, including many noble and costly factories,” 

PRINTING PRESSES — “We are satisfied that there is yet an 
open field for improvements in printing presses, and should 
not be surprised to see one introduced, by which the press- 
man can operate the machinery by double treadles while his 
hands are employed in feeding the machine.” 
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You aic looking at a thermistor — 
a speck of metallic oxide imbedded in 
a glass bead ha idly laigei than a pin- 
head and mounted in a vacuum. The 
the must 01 was developed by Bell Tele- 
phone Laboratones to keep an eye on 
f thc amplification in long-distance tele- 
phone ciicuits. 

When a thermistor is heated, its 
lcsistance to electric cuncnt changes 
rapidly. That is its secret Connected 
m the output of repeater amplifiers, 
it heats up as power increases, cools 
as power decreases This change in 
tempo ratine alteis the icsislance, in 
turn alteis the amplification, and so 
maintains the desiied power level, 
Cui lent th iough the wne at the left 
piovides a little heat to compensate 
foi local tempciaturc changes. 

Waitimc need brought a new use 
for this device which can detect tem- 
perature changes of one-millionth of 
a degree. Bell Laboratories scientists 
produced a thermistor winch could 
“see” the warmth of a man’s body a 
quarter of a mile away. 

Thermistors aic made by Western 
Electric Company, manufacturing 
branch ot the Bell System Funda- 
mental woik on this tiny device still 
continues as part of the Laboratories 
program to keep giving America the 
finest telephone service m the woild 




BELL TELEPHONE LABORATORIES 

EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR CON- 
. INUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 



Previews : of the Industrial^ Horizon 


PATENTS STILL STYMIED 

H eart of industrial America is the United States patent 
system. Upon the protection given by this system de- 
pends the incentive to invent, to improve, to progress 
Yet, as pointed out on this page, September 1946 issue, 
the powers-that-be placed serious war-necessitated 
handicaps on the operations of the Patent Office and 
then, tortoise-like, moved but slowly to remove them. 

Our September note called attention to the wide 
separation of parts of the Patent Office. Since those lines 
were written, announcement has been made that the 
units in Richmond will be moved closer to the Wash- 
ington units — within three and a half miles, to be exact. 
But this is not enough- Essentially the operations of the 
Patent Office must be on assembly-line principles if 
peak efficiency is to be realized. Even with the latest 
move, the examining divisions will still be separated; 
the shuttling of papers, examiners, and inventors will 
continue Try this system on an industrial production 
line and watch output decrease. That is exactly what has 
happened with the Patent Office. Latest official figures 
show that over 114,000 patent applications are awaiting 
action — not the mere 11,000 mentioned in our September 
item as the result of an errant typographical figure. 

For the sake of emphasis we repeat: The Patent Of- 
fice must be consolidated, returned to its pre-war ef- 
ficiency- An approach to such consolidation is not 
enough; the physical consolidation must be complete if 
our patent system is once more to function properly. 


LOCOMOTIVES IN PRODUCTION 

Speaking of the Patent Office as a production-line op- 
eration brings to mind the first mass-production plant 
for locomotives just put into service by the American 
Locomotive Company. Up till a couple of months ago, 
locomotives were assembled by the gang method: Mate- 
rials and men were concentrated at one point where the 
behemoth of the rails gradually took form. Now, under 
the assembly-line procedure, the unit proceeds along 
the line, with sub-assemblies being made in shop bays. 
These bays, in turn, feed the main line so that complete 
locomotives emerge at the end. 

Formerly it was thought that locomotives were too 
large, too bulky, to lend themselves to assembly-line 
construction. But the mechanics of the job have been 
worked out. They point toward a broader expansion 
of ihie underlying principle of increased efficiency 
through stabilization of worker position and wider ap- 
plication of conveyors of one type or another to carry 
the assembly from point to point as parts are added. 
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— but over-simplification is frequently refreshing in the 
welter of conflicting and selfish opimons— when we point 
to the basic premise that increased productivity of the 
individual industrial worker would automatically put an 
end to practically all of the disputatious points which 
breed strikes and industrial unrest. Still over-simplify- 
ing, it seems that labor m general wants to produce less 
for more wages. This just doesn’t make sense. Produc- 
tivity — not money— is wealth. The tools are there. The 
industrial plant is there. Management is willing. Tech- 
nological knowledge is available. Only human nature — 
and a disregard of the principles of economies— stands 
in the way of increased production and consequent in- 
creased wealth of the nation as a whole. 


BETTER SURFACE COATINGS 

Still in the experimental stage, but pointing inex- 
orably toward a new horizon in the surface coating 
field, is the work that is being done by General Electric 
with silicone paints. The whole field of silicones, in fact, 
holds increasingly great promise. These inorganic mate- 
rials, with excellent temperature and corrosion re- 
sistance characteristics, as previously reported in these 
pages, are making their impress on many fields of in- 
dustry, ranging from elastomers to lubricants to plastics 
to paints. 

But to get back to the silicone surface coatings; Ex- 
tensive service tests of silicone paints indicate that they 
will give virtually ‘life-time” finishes to such durable 
goods as automobiles, refrigerators, stoves, furniture, 
industrial machinery, and the like. The coatings will 
withstand temperatures from far below zero to over 
550 degrees, Fahrenheit, without losing their luster or 
changing color. Silicone paints promise as great a revo- 
lution in the surface-coating business as was brought 
about by the nitro-cellulose lacquers in the early J 20s. 


STRAWS IN THE WIND 

W hile pre-fabricated houses may some day become an 
important factor in the low-cost housing field, present 
cost of these houses in general is no lower than conven- 
tional homes. . . Micro-filming, plus punch-card filing, 
promises high efficiency and compactness for industrial 
files. . . Premiums of all kinds, low in cost but high in 
human interest, are increasingly successful in promoting 
consumer goods. . . Home air conditioning will not get 
the reception it deserves until a better appreciation is 
reached by both manufacturer and user of all the prob- 
lems involved. . * “Research,” says Charles F. Kettering, 
“is the process of finding out what you are going to do 
when you can’t keep on doing what you are doing now.” 
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Brightening 


Complete Assemblies, Intricate Designs, Wire Articles, and a Host of 
Other Mechanical-Buffing "Problems" Can be Electrolytically Polished 
at Low Unit Cost. Particularly Practical is the Facility with Which 
This Method Adapts to Existing Electroplating-Production Equipment 


By FRED P. PETERS 

I'klilot -in-Chlel, Matetiah <£ Method* 
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t VER since some siren of antiquity 
first found it both pleasant and 
useful to study her reflected beauty 
in a metal mirror, industry and the 
ails have aggressively sought new 
methods of producing lustrous, mir- 
roi -like surfaces on metals. Today, 
dazzling bright finishes are found not 
only on mirrors and on reflectors 
but also on hundreds of other ar- 
ticles where the appearance of the 
product rather than its functional 
icflcctivity is the chief eonsidcia- 
tion. 

For generations, mirror-bright 
surfaces on jewelry, cutlery, silver- 
ware, and so on — and in modern 
times on cocktail sets, golf clubs, 
windshield wipers, and other im- 
pedimenta of civilization — have been 
produced by mechanical polishing or 
buffing methods Often these opera- 
tions are an aftermath of electro- 
plating, the general procedure being 
to produce the brightest possible 
plated surface and then to finish 
this surface to a brilliant luster by 
mechanically or manually rubbing 
the surface against wet or dry pol- 
ishing cloths, buffing wheels, im- 
palpable abrasive powders, and sim- 
ilar materials. 

Recently, a new technique, elec- 
trolytic polishing — or electropolish- 
mg, for short — has come into in- 


Courtesy Rustless Iron, and Steel Division, American Rolling Mill Company 

Intricate stainless-steel jewelry is made possible by electropolishmg methods 


creasing use for parts or products 
that are relatively difficult or ex- 
pensive to polish effectively by con- 
ventional methods. Electropolishing 
also has certain advantages of its 
own which make it competitive with 
mechanical polishing for some types- 
of work, although for other jobs the 
orthodox buffing or polishing meth- 
ods may sometimes be simpler or 
more economical. 

Electropolishing is, in a sense, 
electroplating in reverse. The part 
to be polished is placed m a suitable 
solution where it functions as the 
anode — rather than the cathode, as 
in electroplating A cathode of some 
other conducting material completes 
the cell. When the electric current 
is passed through the part, acting as 
the anode, into the solution, a thin 
film of metal is removed from the 


being garish; economical applica- 
tion to certain products, parts, and 
shapes such as wire forms that are 
difficult to polish economically other- 
wise; and the production of bright 
finishes m corners, holes, spiral 
grooves, knurled surfaces, and other 
inaccessible portions of metal parts. 
The latter locations are often almost 
impossible to reach by mechanical 
polishing or buffing methods 
The process also has other ad- 
vantages or purposes that are as yet 
of lesser importance. Some of these 
are its ability to remove burrs or 
sharp edges, the slightly improved 
corrosion resistance it effects in 
some metals, its applicability for 
electrolytic “machining 55 — to remove 
a microscopic layer of metal for di- 
mensional reasons, or to improve 
surface smoothness — and its faculty 



Refrigerator shelves 
(left) of welded 
stainless-steel wire, 
almost 

impossible to polish 
manually, gleam 
brightly after quick 
electropolishing 
treatment. Samples 
of wire used 
(below) show dull 
unpolished surfaces on 
left; ends on 
right have undergone 
electropolishing 
Illustrations courtesy 
Rustless Iron and Steel 
Division, American 
Rolling Mill Company 


• LOOKING AHEAD • 
Greater design freedom — decor- 
atively, functionally — with limita- 
tions of mechanical polishing elim- 
inated . . . Many-fold expansion of 
electropolishing installations . . . 
More electrolytic "machining"' on 
extreme-precision products ... In- 
creased use of welded-wire construc- 
tion. 


of revealing seams or irregularities 
m a surface that might otherwise 
lemain hidden. 

TWO METHODS COMMON-Com- 
mercial electropolishing has been 
applied primarily to stainless steels, 
for which it is economically in a 
better competitive position than it is 
for some of the other softer, easier- 
to-buff metals. It is, however, in- 
creasingly used for other metals and 
alloys, and some new and interest- 
ing processes for these have recent- 
ly been developed. 

For stainless steels the electro- 
polishing process most widely used 
m this country is the patented 
citric-sulfuric acid process of Rust- 
less Iron and Steel Division of 
American Rolling Mill Company. 
The sulfuric-phosphoric acid proc- 
ess, patents on which are owned by 
Battelle Development Corporation — 
an affiliate of Battelle Memorial In- 
stitute — though less used on stain- 
less than is the Rustless process, has 
been used commercially on a host 
of other metals as well, and thus has 
special interest because of its versa- 
tility. 

The Rustless process for stainless 
steel employs a solution of 55 to 60 
percent citric acid, 15 percent sul- 


surface of the part — in electroplat- 
ing metal is added to the surface. 

The normal surface of a piece of 
unpolished metal consists of micro- 
scopic hills and valleys. In electro - 
polishing, the passage of current 
tends to remove more metal from 
the hills than from the valleys, and 
this leveling effect is responsible 
for the increased brilliance. The 
longer the operation is continued— 
up to a certain point — the more 
level and the brighter the surface 
becomes. Electropolishing is . sus- 
ceptible to close control and has 
been as successfully used for pre- 
cision industrial work as for the 
production of surfaces remarkable 
for their beauty alone. 

Electropolishing features that ap- 
peal to many users include finishes 
that are pleasingly lustrous without 
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tropolished on the same racks on 
which they are electroplated. 

Indeed, the applications of elec- 
tropolishmg to already-plated metal 
represent one of the most promising 
fields for the new process. In such 
instances, eleetropolishmg often 
eliminates a hand-buffing operation, 
since it can be performed automati- 
cally m tanks on the same produc- 
tion line as the electroplating tanks. 
This was found especially valuable 
m the case of one electric appliance 
parts manufacturer, for example, 
who forms ceitain parts out of cold- 
rolled steel, bnght-nickel-plates 
them, then electro-buffs — instead of 
mechanically buffing— -and finally 
chromium plates the parts, achiev- 
ing an entirely satisfactory and at- 
tractive chromium finish with a cost 
saving of one to five cents per unit. 

Another likely application for 
electropolishing is for costume jew- 
elry Intricately shaped brass parts 
may be electropolished prior to plat- 
ing them with a thin coating of 


furic acid, and the balance water, 
Opei atmg conditions depend on the 
composition, surface characteristics, 
size and shape of the steel, amount 
of luster desired, and other factors. 
Direct cui rent at 6 to 12 volts, and 
cut rent densities of Vz to 1 ampere 
per square inch are used, bath tem- 
peratures being held between 185 
and 200 degrees, Fahrenheit. 

The time of immersion necessary 
to achieve a specified luster varies 
with the original surface and the 
current density. Even one minute is 
sufficient to improve the luster, but 
five- to ten-minute periods are usu- 
ally required to produce full luster 
on initially smooth work. Rough 
surfaces may take 10 to 15 minutes. 
An important point is that electro- 
polishing by any process will 
brighten a bumpy or coarsely lough 
surface, but it will also leave it still 
bumpy; the degree of smoothness of 
an electropolished finish is related 
to the smoothness of the original 
surface. 

The Battelle solutions, using mix- 
tures of sulfuric and phosphoric 
acids, are of considerable commer- 
cial interest because they can be 
applied to the electropolishing of 
many common materials — carbon 
steel, alloy steels, stainless steels, 
aluminum, brass and, to a limited 
extent, zinc, copper, nickel silver, 
and other alloys without changing 
the solution or with simple changes 
m the proportions of the constitu- 
ents. 

POLISHING COSTS CUT - Silver 
has recently been added to the list 
of metals that are being commer- 


Sifverware industry 
finds source of 
economy and product 
improvement in 
eleetropolishmg. 
Knife blades in outer 
positions (above) 
show results that are 
possible without 
mechanical buffing 
Decorative items 
(right), 

too irregular for 
economical hand 
buffing, polish up 
as well as the simpler 
knife blades when 
electrolytic methods 
are used. Illustrations 
courtesy Battelle 
Memorial Institute 



cially electropolished through the 
separate development by Westing- 
house (Scientific American, Septem- 
ber 1946) and by Arthur D. Little, 
Inc , of alkaline processes applicable 
to this metal. The Arthur D. Little 
process, which employs an alkaline 
cyanide bath similar to that used 
for plating silver, has been used for 
over a year by Oneida Ltd. on silver 
tableware with notable improve- 
ment in quality and reduction in 
operating cost. A special advantage 
of this installation is that spoons, 
forks, knives, and so on can be elec- 


gold, which may or may not require 
a final light pass on a coloring wheel. 
For cheap or novelty costume jew- 
elry the gold plating may be omitted 
and the item simply finished bril- 
liantly in electropolished brass, at a 
total production cost often as low as 
one half cent per piece. 

COMPLEX PARTS POLISHED - An 
exceptionally intriguing use for the 
process which recently received 
much publicity is for stainless-steel 
jewelry. One novelty jewelry manu- 
facturer does a rushing business 
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producing bright and shiny electro- 
polished stainless bracelets, earrings, 
belts, jewelry cases, watch bands, 
chokers, hair-bands, and similar ar- 
ticles These he makes from stain- 
less-steel wire by braiding it, form- 
ing and twisting the heavy braids, 
cutting, welding where required, 
and electropolishing to give a bril- 
liant finish. Electropolishing actu- 
ally makes this application possible, 
for it is the only method capable of 
producing a brilliant luster on all 
the loops, crevices, and interstices 
of the braided metal. 

The electropolishmg of stainless- 
steel refrigerator shelves made of 
welded wire and strip is one of the 
outstanding applications of this proc- 
ess, and was the first to be accom- 
plished in large commercial volume. 
Here the process is not only highly 
economical — because of the much 
higher cost of polishing wire forms 
mechanically — but also serves to re- 
move the weld discoloration that 
was virtually impossible to obliter- 
ate mechanically. One large, semi- 
automatic installation of the Rust- 
less process for this purpose pro- 
duced up to 5000 electropolished 
trays per day. 

A good example of the versatility 
of the Battelle process is its use, 
after assembly, for electropolishing 
an automobile windshield -wiper 
arm which combines in the as- 
sembled unit stainless -steel stamp- 
ings, carbon-steel extension bars, 
inserts and springs, and brass parts. 
Excellent overall finish is obtained 
by electropolishing the assembled 
unit for two minutes in one bath, 
at the rate of 750 per hour. The 
same tank also electropolishes 3750 
wiper blades per hour and the aver- 
age electropolishing cost is about 
one half cent per piece. 

Again, refrigerator ice-cube trays 
of aluminum are electropolished 
after forming, the inside and out- 
side of the trays being done simul- 
taneously at an electropolishing pro- 
duction cost of around three cents 
per tray. In the case of electropol- 
ished aluminum reflectors, light re- 
flectivity — especially to ultra-violet 
light — is reported to be better than 
that of mechanically polished alu- 
minum reflectors. 

At the present time there are 
more than 100 commercial or pilot - 
plant electropolishing installations 
in operation. The companies in- 
volved include large and small 
manufacturers; the installations are 
of all types including automatic, 
semi-automatic, batch, and hand- 
operated; and the materials and 
forms handled run the whole gamut 
from stainless steel, through alumi- 
num, down to carbon steel, in the 
form of forgings, stampings , cast- 


ings, bar, rod,’ wire, sheet, and fabri- 
cated parts. 

But this is only the beginning, for 
many companies hitherto watching 
from the sidelines are about to in- 
stall units, and at the same time 
important improvements in processes 
are ready to be introduced. 

@ $ <® 

STAMPED MOTOR PARIS 

Replace Castings for 
Light, Welded Unit 

Made laigely of steel stampings, 
a new electric motor will be pro- 
portionately smaller and lighter than 
conventional motors. Castings will 
be replaced by stamped and pressed 
steel parts welded together. Latest 
machining pi actices will be used and 
the power plant will meet all stand- 
ard motor-design requirements 

UNIFORM METAL POWDERS 

In Ultra-Fine Grades, 

Gain High Density and Strength 

F or most commercial uses of pow- 
dered metals, the fineness of metal 
powders are precisely rated by giv- 
ing mesh sizes down to —325 mesh 
— the powder that will pass through 
a sieve having 325 squares per 
square inch. Powders finer than this 
are usually not graded, simply be- 
ing reported as —325 mesh. 

This finest classification of com- 
mercial powders is considered un- 
satisfactory by many fabricators be- 
cause of shrinkage and non-um- 
forrmty problems associated with it. 
Here, powder mixtures that pass 
through a —325 mesh are not just 
one size, but a mixture of sizes 
ranging all the way from 1 millionth 


of an inch up to 44 millionths in di- 
ametei. 

Dr H H Hausner of New York 
Umvexsity has recently demon- 
strated that the ulti a-fine particles 
can be produced to a specified size 
such as two microns instead of a 
broad size-range and that two- 
micron powder has distinct advan- 
tages as to uniformity of processing 
behavior Ultra-fine copper powder, 
m particular, permits the manufac- 
ture of largei powder-metal parts 
because the pressure applied per 
unit of area can be lower. In addi- 
tion, uniform ultra-fine powders lead 
to pails of higher density, hardness 
and mechanical strength. 

STEEL DESCALING 

Being Successfully Accomplished 

With Sodium Hydride Bath 

Stainless steels, tool steels, and 
other alloy steels are being descaled 
by treating them in a fused caustic 
soda bath containing sodium hy- 
dride. This work is now being done 
at several stainless and alloy steel 
mills with considerable improve- 
ment m quality and material-econ- 
omy 

In operation, sodium hydride is 
added to a bath of molten caustic 
soda and the scaled material held 
m the bath at, for example, 700 de- 
grees, Fahrenheit, for a time rang- 
ing from a few seconds to half an 
hour. The metal is quenched from 
the high temperature into a water- 
tank, the mixture of surface salts 
and loosened scale being thrown off 
the surface to leave a uniform matte 
finish. 

The process, developed and con- 
trolled by Du Pont, is notable for 
the large amount of time it saves 
m descaling or pickling alloy steels 
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Plastics 

a„ , 

n d 

Fires 

Although No Longer Novel and Unfamiliar, Plastics Materials Have 
Met Occasional Opposition on. the Grounds that They are Too Flam- 
mable and Raise Gas Hazards in Fires. Tests Disprove Such Views and 
Show that Plastics are No More Dangerous than Most Other Substances 


B ecause plastics now appear m 
our homes, our offices, our 
businesses, and are an accepted part 
of our daily living, it is pertinent to 
inquire whether they expose us to 
any new hazards, particularly those 
from fire. Careful investigation has 
been made of this latter possibility 
and searching tests reveal neither 
any new hazards inherent in plas- 
tics nor any old hazards that they 
have perceptibly increased or even 
affected. These points are impor- 
tant, because the utility and variety 
of plastics as well as the quantities 
available are mushrooming into a 
huge business. 

The plastics industry has ex- 
panded headlong, and the trend con- 
tinues at an only slightly slower 
pace. With a 100-million-dollar plant 
expansion now going on, next year's 
production of plastics is expected to 
reach five times that of 1939. Cur- 
rent output is about a billion pounds 
a year. It is easy to forget that this 
is an expansion and not something 
entirely new; that only a compara- 
tively few plastics appear in almost 
infinite variations of form and utility 
to serve thousands of purposes; that 
people have been living with plastics 
and meeting them in their homes 
and factories for a quarter of a cen- 
tury and more. It is also easy to de- 
velop a fear of what seems unfamil- 
iar, and in this fact rests the value 
of dispelling that unfamiliarity with 
a report that proves plastics to be no 
more hazardous in fires than ordi- 
nary materials plentiful in every 
home and building. 

A list of present commercial plas- 
tics extends almost indefinitely, but 
in the sense of practical fire hazard, 
the different synthetic resins com- 
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posing them differ hardly more than 
the several varieties of wood such as 
oak, birch, pine, or balsa The na- 
ture of any added fillers also may 
affect the flammability and the fire 
hazard of plastics products, but 
these, too, do not perceptibly in- 
crease the danger. Indeed, no syn- 
thetic-resin has been found more 
flammable or more dangerous in a 
fire than wood, even in severe tests. 

NATURE OF COMBUSTION - The 

composition of the plastics neces- 
sarily determines the decomposition 
products formed from it during a 
fire, and hence the individual fire 
hazard. In a fire, the oxidation proc- 
ess of combustion usually occurs in 
three steps: destructive distillation; 
partial combustion; and complete 
combustion. The first two steps oc- 
cur when access of air is severely 
limited, and the third step when an 
excess of air is present, as from a 
strong draft. These steps are practi- 
cally important, since each produces 
different types of toxic gases. 

Destructive distillation character- 
izes a smoldering fire with a rela- 
tively little air available to it. The 
heated material only partially de- 
composes. Gases, the kind depend- 
ing on the chemical nature of the 
burning material, are given off, 
leaving a residue consisting largely 
of carbon, soot, and charcoal. Par- 
ticles of the soot form character- 
istic dense smoke. 

The second step, also character- 
ized by dense smoke, f- consists of the 
union of carbon with oxygen to form 


the highly poisonous carbon mo- 
noxide. Smce this gas is odorless, it 
is extremely hazardous. 

In the third phase, ample air sup- 
plied to the fire burns any flam- 
mable gases present — carbon mo- 
noxide and those formed by 
destructive distillation Plentiful 
oxygen burns carbon monoxide 
completely to harmless carbon di- 
oxide. Other gases may be formed, 
depending on the nature of the 
burning material. The gaseous prod- 
ucts of complete combustion gen- 
erally are far less dangerous than 
those of partial combustion. For ex- 
ample, such toxic nitrogen com- 
pounds as ammonia formed by in- 
complete combustion will burn to 
harmless nitrogen and water vapor 
if sufficient oxygen is available. 

IGNITIBIL1TY AND FLAMMABIL- 
ITY — Synthetic plastics generally 
are more difficult to ignite than 
wood. But whether a material will 
burn, and at what temperature, de- 
pends both on its chemical nature 
and on its physical form Nitro 
groups, for instance, promote ig- 
nitibility, and Celluloid, which con- 
tains such compounds, burns very 
readily m thin sheets — more readily 
than paper or absorbent cotton. 

Physical form may be even more 
important than composition. A fine 
powder is easier to ignite than a 
porous mass, and the latter in turn 
fires more easily than a compact 
solid. Kindling burns more readily 
than a log, even from the same tree. 
The same principles also apply to 
plastics. 

Comparative tests indicate that 
synthetic-resin plastics generally 
are less flammable than wood. But 
hard rubber is much more easily 
ignited than any of a long list of 
synthetic plastics tested. Cellulose 
acetate is the most flammable plas- 
tics, except Celluloid, and the most 
easily ignited. Yet it is the base of 
safety film used m home motion- 
picture projectors and the Celanese 
of which dresses are made. Obvi- 
ously a material which has been so 
widely and variously used is not 
seriously dangerous. 

The relative ignition temperatures 
of some common materials have 
been determined m relation to plas- 
tics. Newsprint ignites at the lowest 
temperature (easiest to ignite) , pine 
wood is next, then leather, then cel- 
lophane, and finally cellulose acetate 
which is more difficult to ignite than 
any of the common materials named. 

Once ignited, cellulose acetate 
may burn vigorously, depending on 
the nature of the plasticizer present. 
Methyl methacrylate, Plexiglas, 
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At temperatures of 500 to 1000 de- 
grees Fahrenheit, a glass-filled mela- 
mine laminate and a similar block of 
doth fabric-filled phenolic laminate 
(left and right above) show impor- 
tance of selecting filler and plastics to 
fit job in hand Two samples (right) 
are same blocks; glass-filled laminate 
is practically undamaged after one 
hour of heating, fabric-phenolic is 
badly charred after only ten minutes 


burns quietly at first and then more 
vigorously as it is decomposed by 
heat. Urea-formaldehyde and mela- 
mine resins bum with great diffi- 
culty, and the flame goes out when 
the material is removed from the 
source of heat. 

FILLERS INVOLVED— Plastics com- 
monly contain both resins and fillers 
These latter may be flammable or 
non-flammable and their effects may 
be quite as important as those of the 
resins. A phenolic resin laminated 
with a paper base caught fire under 
test at the same temperature, 1100 
degrees, Fahrenheit, as cellulose 
acetate. More difficult to ignite — that 
is, requiring a higher temperature 
— was a molded-phenolic plastics 
filled with wood flour; next was a 
molded-phenolic filled with asbes- 
tos; and another requiring an even 
higher temperature 1500 degrees, 
Fahrenheit, was filled with mica 
This series demonstrates the effect 
of the filler in a family of poorly 
combustible plastics. 

These tests emphasize the differ- 
ence between organic and inorganic 
fillers. Paper, cotton, and wood, all 
organic, will burn by themselves. 
Asbestos and mica, inorganic min- 
erals, will not burn. All synthetic 
resins, except the partly inorganic 
silicones, are entirely organic and 
burn if subjected to a sufficiently 
high temperature. A plastics com- 



posed essentially of a resin and a 
filler will therefore burn more easily 
if the filler is combustible than if it 
is not. 

Small sample slabs of several 
commercial plastics were held m di- 
rect contact with a luminous gas 
flame to test their behavior. Cellu- 
lose acetate, rated as a slow -burn- 
ing material, melted while burning, 
flaming drops fell from the sample 
and continued to burn as they fell 
until completely consumed. Methyl 
methacrylate and polystyrene plas- 
tics behaved much the same. Flame 
progressed from bottom to top of 
six-inch samples of cotton-filled 
phenol-formaldehyde plastics after 
about five minutes 7 contact with the 
flame. The samples then continued 
to burn without flame. A wood-filled 
phenol-formaldehyde plastics, sim- 
ilar otherwise, failed to carry flame 
the entire length of the sample, but 
did show an afterglow. An asbestos- 
filled phenol-formaldehyde plastics, 
also similar otherwise, burned only 
during contact with the flame, the 
asbestos filler thus apparently sup- 
pressing flammability. A urea-for- 
maldehyde plastics burned during 


contact with the flame, but stopped 
burning shortly after the flame was 
removed. Most samples of vinyl plas- 
tics burned only during application 
of the flame. 

HAZARDS FROM GASES — Very 
little experimental work has been 
reported on the actual combustion 
products of plastics. Nevertheless, 
the nature of these products can bo 
deduced from their known chemical 
compositions. Apparently plastics 
first break down undci heat into 
much simpler compounds, which 
may be the same as the original 
starting materials but usually are 
not. 

In the preliminary stages of heat- 
ing, phenol-formaldehyde plastics, 
the Bakelite family, presumably 
give off small amounts of phenol 
and formaldehydes, both toxic at 
certain concentration levels. Com- 
bustion of both phenol and formal- 
dehyde in the second stage of the 
fire produces carbon monoxide. 

Indeed, carbon monoxide is the 
greatest danger from poisonous 
gases at the average fire, whether in 
the home, office, theater, store, or 
warehouse. It is formed by the in- 
complete combustion of all organic 
materials — including all kinds of 
fabrics, whether clothing, rugs, oi 
upholstery, of cotton, wool, linen, 
silk, or rayon; all kinds of wood; 
and all kinds of plastics. In an un- 
ventilated space, the concentrations 
of other toxic gases which may be 
formed are ordinarily insignificant in 
comparison with that of carbon 
monoxide. 

Wood burning in a closed space 
gives 2 to 6 percent of carbon 
monoxide; simultaneously fractions 
of a percent of formaldehyde and of 
acetic acid are formed. Hence, wood 
burning without ventilation, and 
without a draft to carry off the gases 
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produced, is much moie dangeious 
than phenolic plastics burning under 
the same conditions because the 
wood burns moic icadily. 

Safety moving- picture, photo- 
graphic, and X-iay films, common- 
ly cellulose acetate, may produce 
as much as 2 5 pei cent of carbon 
monoxide, a conccntiation quickly 
fatal. Newspaper bui ned under the 
same conditions yields about the 
same amount of carbon monoxide 
and hence is just as dangerous as 
the acetate plastic Or to put it the 
other way around, the acetate film 
is no more dangerous when burned 
m the absence of excess air than 
newspaper Both acetate film and 
newspaper will give carbon dioxide 
and water when burned completely 

All plastics based on compounds 
which contain nitrogen, except Cel- 
luloid, produce hydrogen cyanide 
and ammonia on incomplete com- 
bustion Such plastics include urea 
and melamine resins, and nylon 
Usually phenol-formaldehyde plas- 
tics contain nitrogenous compounds 
which also decompose to ammonia 
and cyanide. The maximum safe 
concentration of hydrogen cyanide 
is 20 parts per million, but 100 parts 
per million of ammonia are safe 

NITROGEN COMPOUNDS — The 

fire hazard of nitrogen compounds 
through the evolution of poisonous 
gases, particularly hydrogen cya- 
nide, is not new but has long been 
known Nitiogen- containing plastics 
are dangerous and they will produce 
hydrogen cyanide by destructive 
distillation. But so will other mate- 
rials long familiar. Wool, silk, fur, 
leather, cheese, and milk powder, 
among others, all contain nitrogen 
compounds and will produce hy- 
drogen cyanide on destructive dis- 
tillation Experiments with such 
materials lead reasonably to the 
conclusion that plastics containing 
nitrogen arc no more dangeious m 
a fire than wool or leather. 

During a fire, a closet full of 
woolen suits is a much greater po- 
tential danger as a possible producer 
of hydrogen cyanide than a whole 
set of Beetle or Melmac dishes. A 
small,, closed den furnished with 
several pieces of leather-uphol- 
stered furniture and shelves of 
leather-bound books is also a poten- 
tial souice of hydrogen cyanide dur- 
ing a fire. 

No one need, on this account, dis- 
card leather furniture or refuse to 
buy new leather articles. Neither 
need women discard silk and nylon 
hose for rayon, merely because silk 
and nylon yield hydrogen cyanide 
in a fire and rayon does not. The 
conditions under which silk and 
nylon yield hydrogen cyanide would 


necessarily produce carbon monox- 
ide and ammonia as well, and clear- 
ly a dangerous concentration of 
hydrogen cyanide would be un- 
avoidably accompanied by danger- 
ous concentrations of carbon mo- 
noxide and ammonia Since all of 
these toxic gases burn completely 
with plenty of air and become harm- 
less products, only during destruc- 
tive distillation oi incomplete com- 
bustion are poisonous gases evolved 
from these nitrogen- containing ma- 
terials 

Wool also contains sulfur which 
may yield toxic hydrogen sulfide 
during the first and second stages 
of a fire and toxic sullur dioxide 
during the third stage. Rubber, both 
natural and synthetic, also contains 
sulfur. But none of the common 
plastics do. 

NO INCREASED HAZARDS — Some 
plastics — Vinylite, Koroseal, Saran, 
among them — contain chlorine which 
may form hydrochloric acid m a 
fire. Still olheis, the glyptals, are 
formed from glycerine and yield 
poisonous acrolein on partial com- 
bustion, just as do butter, lard, and 
cooking fats. 

Destructive distillation or partial 
combustion of plastics thus, obvi- 
ously, yields toxic gases; but these, 
with the single exception of hydro- 
gen chloride, are identical with 
those formed under similar condi- 
tions from such familiar materials 
as wood, leather, silk, wool, and fats. 
All yield carbon monoxide as their 
major toxic product and this gas 
continues to constitute the predomi- 
nant fume hazard of all fires. Other 
toxic gases probable in fires of 
either plastics or the older familiar 
matei ials are oi dinar ily small or 
even negligible as compared with 
carbon monoxide, which can be con- 
sidered as quite unaffected whether 
plastics are present or not. 

Clearly then, plastics introduce no 
new hazard into the fires of 1946 
which did not exist in those of 1936, 
or of 1916, or even of 1896. Here, 
evidently, is a whole series of new 
developments that will make our 
lives easier and better without at 
the same time exposing us to any 
new hazard — even from fire. 


® $ $ 

PLASTICS OYSTER SHELLS 

Lighten Shipping Weight , 

House Live Oysters for Days 

Substantial economy in shipping 
oysters is reported through the use 
of plastics cases for the succulent 
bivalves after they have been re- 


moved from then heavy natural 
shells The idea is to remove the 
oyster fiom the shell and immedi- 
ately place it in a light-weight plas- 
tics duplicate of the shell. 

Tests have shown that the oyster 
will continue to live for many days 
under refrigeration m artificial shells 
made of some of the newer types 
of highly resistant plastics, and these 
can be shipped at a small fraction 
of the weight of the natural shells 
Thus it is planned to ship to i emote 
points only good looking half shells 
and to leave all other shells as near 
the point of origin of the oyster s as 
possible. 

COLORED RUBBER 

Toughened by White 

Substitute for Carbon Black 

P owdery silica, suitable for incor- 
poration into rubber stocks can be 
made by burning a colorless organic 
liquid, ethyl silicate, to produce 
silicon dioxide, or silica, in very fine 
particles similar to a smoke. 

Under the electron microscope 
the particles are seen to be of the 



Ethyl silicate burns to give a white 
deposit of fumed silica on the plate 


same size and shape as superfine 
carbon black, which is also pro- 
duced by a combustion process. The 
new material, however, is white 
and partly translucent. 

Its physical similarity to carbon 
black makes possible its use as a 
substitute for carbon black in the 
compounding of rubber. Here, the 
silica performs in exactly the same 
way as carbon to give the rubber 
increased tear and abrasion re- 
sistance, and higher tensile strength. 
It will be possible to make strong 
rubber goods of any color with the 
new material since the silica will 
not interfere with the color. 

Commercial utilization of fumed 
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silica will not be realized until mass 
production reduces the price It is 
presently much more expensive 
than carbon black, officials of The 
B. F. Goodrich Company, developers 
of the new material, point out 

FREON FLAME-QUENCH 
Better Than Other 
Gases as Fire Extinguisher 

A refrigerant employed m some 
large air-cooling systems, Freon 11 
can be used effectively to extinguish 
gasoline fires and prevent explosions 
Other inert gases which have been 
tested and ranked m descending or- 
der of their effectiveness as flame- 
quenching agents are Freon 12, 
Freon 21, carbon dioxide, automo- 
bile-exhaust gas, and nitrogen 
Of the Freon series, dichloromono- 
fluoromethane or Freon 21 probably 
is the most commonly used m re- 
frigerating and air-cooling systems 
Freon 11, the best flame -quenching 
agent among those tested, now is 
used in centrifugal compressors, 
feasible only for large refrigerating 
or air-cooling units. The investiga- 
tions have been carried out by the 
Bureau of Mines of the Department 
of the Interior. 

COAL ACIDS 

Foreseen as Inexpensive 
Ingredient for Plastics 

P owdered bituminous coal, oxi- 
dized with gaseous oxygen in the 
presence of aqueous alkali, forms, m 
a new process, polybasic acids which 
go into solution in the alkali. 
Acidification followed by solvent 
extraction yields the acids in the 
amount of 60 percent of the weight 
of the coal charge 


The acids are a mixture of aro- 
matic acids which behave chemi- 
cally like phthahc acid m forming 
plastics They are recovered as a 
light yellow to brown powder 

The process is now m the pilot- 
plant stage at Carnegie Institute 
of Technology. Since the raw mate- 
rials are all cheap and abundant 
and the process applicable to large- 
scale manufacture, extensive use 
of these acids is foreseen in the 
production of plastics, plasticizeis, 
and other organic compounds 

PLASTER AND PLASTICS 

Are Combined for 

Greater Strength 

Impregnating plaster of Pans with 
lesins constitutes a new use for 
plastics and results in products ap- 
plicable to the field of ceramics. 

Two techniques are used for in- 
durating plaster with plastics: with 
one, solutions of the resin are made 
up and the plaster is added; with 
the other, resin in a dry state is 
mixed with the plaster of Paris and 
water is then added. The latter 
technique limits the selection of 
resins to the melamine and urea 
types. The result of the process is 
an improved product which has ac- 
quired the durability of the plastics 
without sacrificing plaster’s low 
price advantage. 

Most earlier efforts to pre- com- 
bine plastic with plaster of Paris 
encountered some loss in ease of 
handling the plaster — either because 
of greater problems in mixing, ac- 
companied by lumping and forma- 
tion of gas pockets in the final cast- 
ings, or because of delay in setting 
of the plaster and in the develop- 
ment of good early strength. 


Another process, the impi egnation 
of finished plaster castings with 
various resins uses a low viscosity 
furfural resm, developed exclusive- 
ly for the purpose. Furane resins 
possess excellent wetting properties, 
and will readily penetrate into plas- 
ter. Application is either by immer- 
sion or brushing on the final shape. 
Water soluble phenolic resins can 
also be employed, and after the wa- 
ter has been removed may be effec- 
tively cured to develop good strength 
properties. The combination, how- 
ever, lacks both the strength of the 
furane resin impregnated types and 
the ability to take high operating 
temperature for appreciable periods 

Furane resins contain no solvents, 
and although they may be cured 
ultimately at room temperature, 
heat curing is recommended. When 
full impregnation is practiced, the 
resin impregnated plaster is heated 
slowly not only to avoid stresses, 
but also to prevent sweating out of 
the resin on the outside surface. 

When maximum impact strength 
is desired, cotton or glass wool is 
added to the plaster of Paris before 
pouring. Subsequent curing with 
furane resin will then give a struc- 
ture capable of taking much 
mechanical abuse. Application of 
furane resins to dry plaster of Paris 
forms does not result in any build- 
up on the surface of resin. The proc- 
esses described were reported to the 
Society of Plastics Industry, by J 
Delmonte. 

AIR DISINFECTION 

Accomplished by Vapor 

from Lacquer Solvent 

T riethylene glycol, a chemical 
largely used as a solvent for nitro- 
cellulose lacquer and as an inter- 
mediate in the manufacture of plas- 
ticizers, is now recognized as an 
effective bactericide In tests, one 
gram of it vaporized m 200,000,000 
cubic centimeters of air rapidly 
killed the organisms responsible 
for pneumonia, influenza, strepto- 
coccus infection, catarrh, colitis, and 
other diseases Preliminary results 
show that it may even control 
tuberculosis and the common cold. 

At the concentration used, the 
material is not harmful to persons 
or animals, fabrics, or painted sur- 
faces. The glycol is effective only at 
fairly high humidities, which leads 
to the theory that the moist surface 
of the organism attracts the hygro- 
scopic chemical, which coats the 
germ with a lethal layer. 

Units suitable for vaporizing the 
glycol in houses, schools, hospital 
wards, and so on, are manufactured 
by the Eogers Diesel and Aircraft 
Corporation. 



Waste 


Simplified flow-chart of the production of acids for plastics 
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Moistu re 


Meters 


Move 



By EDWIN LAIRD CADY 


Portable, Quick-Indicating, and Inexpensive Instruments — that Shov 
How Wet, or Dry, a Material Really is — Take Guesswork Out of Jobs 
Ranging from Painting Walls Through Multi-Color Printing 


A n exporter got several car 
loads of dehydrated pea soup 
as far as the Atlantic seaboard Then 
he put in a frantic call for a mois- 
ture meter An inspector had opened 
a package of the food, found that it 
contained more than the permitted 
amount of moisture, ordered fur- 
ther drying before export shipment. 

The drying was done, the pack- 
ages re-sealed, and the food sent on 
to Europe. A moisture meter, a 
handy device which costs less than 
$250 and is as easy to use as a foot 
rule, first had shown how much 
drying needed to be done, then had 
proved that it had been done 
A painting contractor made an 
agreement to paint the plaster walls 
of an office building and have the 
30 b done in five days so the new 
tenants could move in. He too was 
in the market for a moisture meter. 
Knowing that if his work failed to 
stand up after the paint had been 
©n for a year or more he never 
would get another contract from that 
realty company, he had stipulated 
that he was to be permitted to delay 
his contract if the plaster was too 
damp for good painting. 

The building superintendent said 
that the plaster was dry enough, the 
painter said it was not. To settle the 
point, they bought a moisture meter 
of a model costing less than a set 
of good paint brushes. They went 
over all of the walls with this, 
found some surfaces which had less 
than the 5.5 percent of moisture 
which is the top limit for good paint- 
ing of plaster, found other areas 
with more moisture than that. Then 
they worked out a schedule by 
which the dry areas would be 
painted first and the wet ones be 
given more time to dry out. 

From that day on, the realty com- 
pany specified the use of a moisture 
meter in every painting or other 
wall finishing contract. The meters 
also find damp spots which show 
that pipes are leaking, roofs are de- 
fective, or outside walls are seep- 
ing. They show just where walls 
ought to be better insulated to cut 
down condensation or “sweating.” 
Moisture meters find dampness 


• LOOKING AHEAD • 
Extensive use of moisture meters in 
food production — from farm, to 
packer, to retailer. . . Better printing 
jobs and fewer "off- register" color 
runs. . . Safer storage of coal, grains, 
and other combustibles. . . More ac- 
curate lumber seasoning and closer 
matching of lumber to end-use 
climqtes. 


troubles while they still are small, 
permit large maintenance bills to be 
headed off. 

FURNITURE SUITS CLIMATE-One 
of the furniture companies studied 
such experiences by several realty 
companies, came up with a new 
philosophy which may change seg- 
ments of the whole furniture indus- 
try. 

The new idea is to go to large 
real estate companies all over the 


country, study the records of the 
moisture conditions that their meters 
have found inside buildings, then 
build furniture of woods having 
moisture contents controlled to fit 
“room climates.” 

Everyone has had the experience 
of having the drawers of a new 
piece of furniture stick and jam or 
else get so loose that they are hard 
to handle, while an old bureau be- 
haves perfectly. And nearly every- 
one has shipped old furniture from 
one section of the country to an- 
other, only to have it start misbe- 
having like brand new. 

The reason is that wood will take 
on moisture from a room which is 
damper than itself, give off moisture 
to a dryer room. The dampened 
wood swells and warps, the dried 
wood shrinks. Let a piece of furni- 
ture grow old in one climate and it 
becomes balanced to conditions; in 
more technical language, it becomes 
“stabilized to average conditions.” 

Furniture made according to this 



Contact side (left) 
and meter side 
(right) of a surface 
type moisture 
meter. Variety of 
applications 
necessitates many 
different 

instrument designs 


Courtesy Cambridge In- 
strument Company, Inc, 
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latest notion will be pre-stabilized 
By using plenty of moisture meters 
m the lumber kilns and in the fur- 
niture factory the moisture content 
of each piece of wood will be close- 
ly controlled. Furniture intended 
for the damp climate of New York 
will have a higher moisture per- 
centage, pieces to be shipped to arid 
Arizona will have much less mois- 
ture, every region will have its 
specific moisture gradient The re- 
sult will be that, no matter where 
it is bought, brand new furniture 
will behave as well as if it had stood 
in one room for years 

MOISTURE-METER FARMING - 
Farmers have picked up the mois- 
ture-meter idea. Instead of depend- 
ing upon the vagaries of sun and 
wind to dry their alfalfa, hay, gram, 
and other feed crops, they are in- 
stalling recirculated-warm-air dry- 
ing sheds which are as closely con- 
trolled as many an industrial in- 
stallation. The sun can bleach out 
some of the food values; the race 
to get the crop m before an unex- 
pected ram storm arrives can lead 
to the stormg of materials which 
are so damp that later they will 
mildew or rot. But with handy 
moisture meters telling just how 
much moisture needs to be removed 
and recording the process of me- 
chanical drying until the moisture 
balance is proved to be ideal, the 
highest* food values can be obtained 
and spoilage reduced. 

Based on such use of moisture 
meters on the larger and better 
farms and ranches, a whole new 
industry of building crop drying and 
conditioning equipment is growing 
up. This industry is so new that rela- 
tively few, even among the farmers, 
have heard of it. But let present 
business conditions reverse them- 
selves so there is an over-supply 
of plywood, sheet steel, and other 


Checking moisture 
content of 
stacked paper (above) 
before printing 
helps ensure 
accurate register of 
color Bayonnet 
extension (right) is 
used for such tests 
and for grain, 
cotton, and other 
products to 
take "midd!e-of- 
material" measurements 



suitable wall materials for drying 
rooms and there will be a rush to 
develop this market which the port- 
able moisture meters have made 
possible. 

PAPER FIRST-The paper industry 
was one of the first to take hold of 
highly accurate, portable moisture 
meters. Paper is very susceptible to 
moisture content and conditions. Get 
too much moisture into it and it 
will wrinkle. With too little it is 
weak. Such standard tests as ten- 
sile, bending, bursting, and folding 
strength, are meaningless unless the 
tester knows the moisture content 
of the paper. And that content will 
change with every prolonged varia- 
tion m the relative humidity of the 
surrounding air. 

Paper makers used to use oven- 
drying tests — weighing a sample of 
the paper, baking the moisture out, 
and then weighing the dry sample 
to see how much moisture was lost 
— for all of their control operations. 
They still use the ovens for highly 
sensitive laboratory tests. But an 


oven test can take hours where a 
portable moisture meter needs only 
seconds. By the time the oven test 
was finished the moistme conditions 
often had changed. The moisture 
meter tells what is going on right 
now. 

Fabricators of paper, such as 
makers of milk cartons— “paper milk 
bottles”— and of other paper boxes, 
check moisture content continually. 
And they avoid many losses and 
wastes which used to occur when 
they had to judge moisture content 
by guess and by feel. 

The paper is specified to have 
certain moisture content as shipped 
from the mill. But this can change 
if the paper encounters extremely 
humid or dry conditions en route to 
the fabricating plant. In any case, 
such specifications must be withm 
limits of percentages and it is wise 
to know exactly what the moistme 
content is as the paper starts down 
the production line. Exact control 
must start with exact knowledge. 

As the paper proceeds from one 
process to another, through rolling, 
slitting, printing, creasing, waxing, 
and assembling machines, it is 
checked by moisture meters and 
moisture may be added or removed 
at every step. Too much moisture 
means trouble when printing and 
waxing. Too little, and the paper 
will shear instead of creasing, espe- 
cially in modern high-speed creas- 
ing machines. 

Ordinary printing shops are using 
moisture meters, and will use a great 
many more of them when adequate 
supplies of parts permit more meters 
to be made. 

The important point in the print 
shop is to have the paper at a 
moisture content which corresponds 
to the relative humidity of the room. 
Paper changes in dimensions slight- 
ly as it takes on or emits moisture. 
It also changes in its readiness to 
take ink and to permit the ink to 
dry. 

When only one color is to be 
printed, the problem is merely that 
of taking ink and of drying without 
offset, excepting m those rare cases 
where the relative humidity withm 
the shop changes so drastically that 
the paper will curl or become wavy. 
But when two or more colors are 
to be printed, and the second color- 
run must be m register, then the 
changing dimensions can be dam- 
aging. 

The top sheets of a pile of paper 
will change quite readily. Paper 
takes on or gives off moisture very 
rapidly and the sheets exposed to 
the air soon are in equilibrium with 
the relative humidity of the air. 

What the printer needs to know 
is the condition within the pile and 
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Meter with clamp-type contacts (left) is used for determining 
moisture in single sheets of paper as, for example, when paper 
is passing through dryer in mill Another instrument (right) 


is shown with a "press-down" contact for testing wood — springs 
in contact provide even pressure Spike contact seen at right 
is tapped into wood with hammer to get under-surface readings 


whether or not he is going to find 
the first sheets printing one way 
and the succeeding ones another 
For this he uses a portable moisture 
meter with a bayonnet-like blade 
which can be thrust between the 
mid-sheets without damaging them. 
This meter first tells him the rela- 
tive humidity of the room, then that 
of the middle of the paper stack. 
From a comparison of the two he 
knows whethei to go on and print 
or hang the paper or otherwise 
bring it into equilibrium with the 
relative humidity of the room. 

FIRE HAZARD'S— Moisture m coal 
and in some other materials can be 
a, source of chemical changes which 
generate enough heat to cause spon- 
taneous combustion In other mate- 
rials the absence of moisture can be 
a fire hazard. 

Here the moisture meters must 
be highly sensitive. Often they op- 


erate within one tenth or less of 
the range which would be practical 
for lumber or paper. 

The makers of moisture meters 
have highly practical sales set-ups 
for meeting such conditions. Their 
usual procedure is to ask the pros- 
pective industrial customer to send 
m samples of exactly what he wants 
to check, and tell how and under 
what conditions he wants to check 
it. 

The samples arc dried carefully 
under laboratory conditions, and in- 
struments are calibrated especially to 
measure their rates of drying. 

A study also is made of the physi- 
cal application of the meter. It may 
need pressing down of a contact up- 
on the material, or squeezing of thin 
materials between the faces of a 
clamp, or holding of a powder in a 
cup, or driving of tiny spikes to get 
below a tough surface and find the 
interior conditions, or running of a 


1 oiler along a material which is to 
be m motion. 

Many of the resulting applications 
are highly secret. Others, like the 
use of meters for purchasing raw 
materials, are so wide open that the 
type of meter to be used and the 
method of using it are specified in 
purchase contracts. 

Purchasing agents who are mois- 
ture-meter wise refuse to pay goods 
prices for excess moisture. They will 
bore a hole into the middle of a bale 
of cotton and extract a core, plunge 
an instrument into a bale of hair 
felt, check up almost any moisture- 
bearing material which is bought 
by weight. 

Only a few years ago moistuie 
meters were curiosities. In a short 
time they will be as common as 
micrometers There is no industry 
which cannot benefit in many ways 
by the closer and more facile meas- 
urement of moisture. 


handy hydraulics 

Come as Light, Portable 

Units to Multiply Manual Power 

One man can apply tons of power 
just by using his own muscles, if 
he applies it slowly enough. This 
fact, known to the ancients who used 
hydraulics to move the arms and 
legs of stone statues in their temples, 
is also being applied to thousands 
of brand new services right now. 

The new applications come from 
recently designed, portable, hand- 
operated hydraulic rams. Such rams 
never could have been made with- 
out the modern metals and fabricat- 
ing processes which can produce 
great strength with light weight and 
low bulk. But with a ram of mod- 
ern type one man can lift a huge 
crane off from its bed for repairs, 


$ 

move a freight car, separate enor- 
mous dies without hammering, 
straighten a shaft without removing 
it from its bearings, and perform 
thousands of other tasks which re- 
quire force without shock or speed 

ACTUAL LIMITS: SHOP LIMITS 
Differ as Machine Tools 
Give Closer Performance 

The old-time way of handling di- 
mensional limits along production 
lines was to let the machines work 
clear up to the limits with the ex- 
pectation that no more than 10 per- 
cent of all output would be beyond 
the limits and therefore rejected. 

Behind that philosophy was the 
fact that old-time machines were 
hard put to it to hold any close 
limits while working at high speeds. 


Limits wise, the product designers 
were away ahead of the abilities of 
the machines and the only way in 
which the machines could be run at 
a profit was to give them all the 
tolerances they could have. 

Today the situation is reversed 
Dozens of different kinds of mach- 
ines can work at higher limits than 
the designers need and still produce 
at top speeds. 

The tendency, then, is to set limits 
closer than the actual ones and to 
warn foremen when the actual ones 
are approached. If actual limits are 
plus .001 or minus .001 inches, the 
shop limits will be set at plus .0008 
or minus .0005 inches, for example, 
and the foreman warned when these 
limits are exceeded. The result is 
production with seldom or never a 
rejection. 
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Ideas In 

Although Many Authorities State that Private Aviation is Progressing 
Nicely, Others Submit that the Pace is Plodding. The Latter Maintain 
the Path is Blocked by Designer-Manufacturer Reluctance to Move Out 
with New and Sometimes Revolutionary Plane Designs and Accessories 


O F all phases of modem avia- 
tion private flying probably 
has advanced least rapidly. Some 
authorities contend that this is be- 
cause airplane constructors and de- 
signers have been reluctant to take 
up such new ideas as, for example, 
the tricycle landing gear, simplified 
“two control” systems, and a num- 
ber of other design features of more 
recent origin. The plane constructors, 
on the other hand, say that they are 
constantly improving their designs 
and that progress should be a mat- 
ter of evolution and not revolution. 

ROADABLE PLANES — A typical 
case in point is the “roadable air- 
plane.” One objection which people 
frequently make to private flying 
is that a car is needed to get to the 
airport, and another car is needed 
at the other end to reach the des- 
tination. The objection is well 
grounded and the natural query is, 
why not build an airplane which 
will be as useful on the road as in 
the air, just as the amphibian can 
make use of a landing field or water 
base. 

Theodore P. Hall, Chief Research 
Engineer of Consolidated Aircraft, 
not only designed such a combina- 
tion aircraft but the hybrid has been 
built and successfully flown by Wil- 
lis Brown, of Southern Aircraft. 
Whereas some roadable planes have 
been designed so that the wings 
were carried along with the plane 
when it was converted into an auto- 
mobile, the Hall-Brown craft fol- 
lows another favorite plan of de- 
taching the wing, tail, and propeller 
units at the airport when the flight 
is over. This leaves a practically 
conventional automobile at the 
pilot’s disposal. 


The “Readable” has a gioss weight 
of approximately 1800 pounds; with 
a 130-horsepower, 6-cylmder air- 
cooled engine it has a top air speed 
of 128 miles per hour and a cruising 
speed of 110 miles per hour. The 
wing span is only 30 feet In the air 
the craft does not differ very much 
m appearance from a conventional 
airplane, except that the usual 
fuselage is replaced by a short, auto- 
mobile-like body, and the tail sur- 
faces are carried on two booms 
mounted on top of the wing. The 
wheels, three m number, are left 
partially exposed in flight, the engine 
is located at the nose of the body, and 
there is a propeller of the usual type. 
Rudder pedals are employed, and a 
steering wheel which controls the 
ailerons and elevator in the air be- 
comes an automobile steering wheel 
on the ground. When the wmgs, tail 
surfaces, and propeller are removed, 
the effect is that of a neat coupe, 
with all the conventional automo- 
bile controls including a clutch, 
brake, foot throttle, and so on. 

Although the objectives of this 
design are thoroughly worth while 
and the tests have been entirely 
satisfactory, it is possible to advance 
a few arguments against the project 
The combination will be more ex- 
pensive than an ordinary Cub; and 
performance will not be quite as 


good as that of an airplane of sim- 
ilar power and passenger capacity 
because the automobile part of the 
craft necessitates more weight and 
more aerodynamic drag. Also, there 
is considerable additional mecha- 
nism. For example, there are two 
clutches — one for the propeller and 
another for the rear-wheel drive. 

Any combination of functions, as 
m the “Roadable,” usually means 
complexity. The plane, as such, will 
not be as good as it might be, nor 
will the car be as good as others on 
the road. Furthermore, it will be 
very easy to take the airplane wmgs 
and tail surfaces off, but there re- 
mains a question of whether there 
will always be good enough me- 
chanics at the airport to guarantee 
safe flight afterwards. These, of 
course, are valid objections. But 
similar objections were made when 
the amphibian was first suggested, 
and the amphibian is commonplace 
today. 

JET PROPELLERS— Another radical 
departure, a small plane to be pow- 
ered by a jet-driven propeller, 
emanates from the Cleveland Air- 
craft Engine Laboratory of the 
NACA. The plane would be a tail- 
less machine, with the propeller at 
the rear. Airscoops in the leading 
edge of the wings would lead air in- 



Roadable plane/ 
still experimental, 
matches popular 
concept of what such 
a craft should be 
on most points — 
price excepted. Wing- 
tail unit and 
propeller are taken 
off at airport; a 
mechanic must 
reassemble them to 
body before next 
air trip 
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The Air 


By ALEXANDER KLEMIN 

Aeionautical Consultant, Reseaich Associate, 

Daniel Guggenheim School of Aeionauttcs. New York University 


to the piopeller hub. Here, the air 
would be compiessed by centrifugal 
action during its passage through 
hollow propeller blades towaids the 
tips. Fuel would be injected into 
small combustion chambers near the 
Ups and the mixture would be ig- 
nited electrically Hence, rapidly ex- 
panding hot gases would push out 
through nozzles at the tips and the 
nozzles, tangential to the blades, 
would impart a revolving motion. 
As conceived, it would be an ex- 
tremely simple powerplant without 
the conventional carburetor, open- 


ing or closing of valves, magnetos, 
or timing problems — without any- 
thing, in fact, but the propeller, the 
ignitor, a few passages, and the com- 
bustion chambers. Admittedly, the 
efficiency would be low, and more 
fuel would have to be burned for a 
given power than in the usual 
engine. But nearly any fuel — kero- 
sine, for example — would do, and 
the lightness of the power plant 
would be a genuine compensation. 

In connection with such a device 
it should be remembered that ]et 
reaction is only efficient when the 


• LOOKING AHEAD • 
Practical, workable, airplane-auto 
combinations. . . Jet- power applied 
directly at the propeller tips. . . 
Eventually, a completely "natural" 
single control. . . Take-off and land- 
ing aids for short-run, down-town air- 
ports. . . An aircraft-accessories 
market rivaling the automotive field. 


moving body has a high velocity, 
close to the velocity of the issuing 
gas. Therefore, it would be neces- 
sary to realize something close to 
equality between the speed of the 
products of combustion and the 
speed of the propeller tips. Other 
questions surrounding the idea are: 
will compression by centrifugal force 
be sufficient or must some other 
means be employed for increasing 
compression; will the hot exhaust 
gases rushing out at high speeds be 
dangerous; and will the nozzles have 
a satisfactory service life? 

ROOM FOR IMPROVEMENT— One 
major problem in light-plane flying 
is getting m and out of small fields. 
Grover Loemng, Special Consultant 
to the NACA discussed this problem 
at a recent meeting of the Institute 
of Aeronautical Sciences. Mr. Loen- 
ing did not advocate a radical change 
m plane design, but rather the use 
of landing and take-off aids. It was 
suggested that a small cable op- 
erated by an electrically-driven 
catapault drum would get the ordi- 
nary light plane off in an amazing- 
ly short distance. For landing, the 
use of a simple arresting device — 



Home scene (above) 
depicts busy 
man leaving for 
airport where hybrid 
craft will be 
converted to a plane 
(right) for a fast 
business trip. 

From technical view- 
point, neither car 
nor plane is 
as efficient as 
non-convertible types 


Photographs courtesy 
Southern Aircraft Company 
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DESCENDING LEVEL CLIMBING 



LEFT TURN STRAIGHT RIGHT TURN 


Spratt wing, a current “single-control"' experiment, pivots entire airfoil on 
universal joint, idea appears good; mechanical execution may prove difficult 


four or five cables that would catch 
a hook on a plane just as in a car- 
rier-deck landing device — was pro- 
posed. Simplicity would point to the 
incorporation of landing and take- 
off features m the plane itself, but 
simple devices of this character may 
hold some promise. 

From the standpoint of uncon- 
ventional control systems, there 
is the Spratt wing which may 
work out for light-plane ap- 
plication. The early aviation pioneers 
who used gliders for their studies 
— Lilienthal, Pilcher, and Chanute — 
secured control by shifting their 
center of gravity relative to the 
wing. Now there has been designed, 
built, and flown a small airplane 
in which control is obtained by 
shifting the wing relative to the cen- 
ter of gravity. In this craft the wing 
is mounted above the fuselage and 
is allowed freedom both about a 
transverse axis and about a back- 
wardly inclined axis. 

Tilting the wing backwards effects 
longitudinal control and causes the 
plane to climb, while tilting the wing 
forward brings about descent. Lat- 
eral or turning control is obtained 
by tilting the wing down on the 
right or left. Thus, it is possible to 
have hut one control with the one 
stick guiding the plane up or down 
or sideways while the fuselage al- 
ways retains the same level condi- 
tion for greater passenger comfort 

Mechanically, this design is not 
quite so simple as it sounds. Mount- 
ing the wing above the fuselage and 
giving it universal freedom poses 
structural problems, and the posi- 
tioning of the axis involves con- 
siderable study, tunnel testing, and 
careful free flight tests. Nevertheless, 
the Spratt wing does have the pos- 
sibility of providing the simplest 
single controL 


In addition to unconventional 
methods of designing the light plane 
itself, there is other research in the 
light-plane field which merits atten- 
tion. In fact, the Civil Aeronautics 
Administration, the Aircraft Owners 
and Pilots Association, and the Air- 
craft Industries Association have 
submitted a whole series of perti- 
nent problems to the NACA. Some 
of these should be attacked by in- 

ARROW-LIKE WINGS 
Represent New Approach 
to Compressibility Problems 

Jet propulsion, thm, blade-like 
an foils; and other developments 
have carried airplane speeds well 
beyond 500 miles per hour — once 
thought to be the top ‘limit because 
of air compressibility effects. An- 
other approach to this problem is 
now being tried in the form of swept- 
back, arrow-shaped wings. Here, it 
is reported, if the “arrow” is sharper 
than the compressibility shock wave, 
many of the shock effects disappear. 

Wind-tunnel tests of the design 
have proved satisfactory enough to 
prompt flight tests of a wing swept 
back 35 degrees on a modified Bell 
P-63. The experimental work has 



Swept- back wings may solve problems 


ventors, and others by designers 
and manufacturers. Oil companies, 
for example, have a standing chal- 
lenge to produce safer fuels of a 
type which would deci ease or elimi- 
nate fire hazards, yet have all the 
efficiency of the best gasoline Manu- 
facturers of electric-lighting equip- 
ment are being asked to provide 
light, high-powered landing lights 
An inexpensive, light-weight radar 
collision-warning indicator would 
be a great boon when small-plane 
flying really gets under way. 

Other problems which invite solu- 
tion include: Fan cooling of en- 
closed engines; windshields with 
smooth water clearance, doing away 
with the need for wipers, non-icing 
fuel systems, still lighter small- 
plane engines, peihaps of the two- 
stioke type; small gas turbines for 
private planes; and more comfort- 
able seating arrangements in the 
cabin. 

It is apparent that the widest 
scope exists for the application of 
all manner of industrial talents both 
within and without the realm of the 
airplane proper Were all such op- 
portunities for airci aft and accessory 
research grasped, it would most cer- 
tainly make a great difference in 
the further progress of the light 
plane 

m 

been carried on jointly by Bell Air- 
craft and the United States Navy 
Bureau of Aeronautics 

AIRCRAFT STATIC 

Stems from Broken 

Snow Crystals and Friction 

Snow produces radio static in an 
airplane because snow flakes do not 
follow the airflow pattern of a plane 
in flight, but instead hit the plane 
and at high speed break into a num- 
ber of fragments. On breaking up, 
the flakes produce the static elec- 
tricity which drowns out all other 
radio signals, according to Vincent 
J. Schaefer of General Electric He- 
search Laboratory. Some of the 
electricity is carried by the snow 
from the atmosphere and some is 
created by friction. When the snow 
hits the leading edge of the wings 
or passes through the propeller at 
speeds of 200 to 500 miles per hour, 
fine ice dust is produced with at- 
tendant frictional electricity. It is 
this static electricity and its radio 
interference that is the greatest 
hazard in flying through a snow 
storm. 

The actual impact of the snow is 
not dangerous nor does it accumu- 
late on wings or other surfaces after 
the manner of ice. 
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Electrons Guide the Loom 


Although on Ancient Art, Textile Making is Finding in Electronics 
a Wealth of New and Better Methods to Produce Flawless Fabrics and 
Keep Complex Mill Machinery Running Smoothly Without Breakdown 


By VIN ZELUFF 

Associnte Editoi, Electronic "> 


• LOOKING AHEAD • 
Extensive application of induction 
heating to heavy-fabrics manufac- 
ture. , . Reduction in second-grade 
doth losses as electronic "stop-mo- 
tions" are applied more generally. 
. . , Greater thread uniformity as a 
result of increasingly accurate test- 
ing technology. 


O F the laxge number of new and 
improved types of electronic 
equipment which have been intro- 
duced to the textile industry, some 
have found wide use; others are still 
so new that only a few installations 
have been made. Equally important, 
many of these applications give 
promise of being suitable for modi- 
fication and use by other industries, 
and in this group are the electronic 
yam tester, “stop-motion” set-ups, 
stroboscopic observation techniques, 
and the use of high-frequency heat- 
ing for steaming, drying, and so on 

TO BREAK A THREAD— To assure 
uniformity in the manufacture of 
yam, constant checks on humidity, 
temperature, material quality, and 
similar variables are necessary. But 
even with all of these factors estab- 
lished and controlled, it is still vital 
to make periodic samplings and tests 
of the finished yarn. 

Early yarn-testing methods ranged 
from suspending a weight by a yam 
sample held in the hand to various 
calibrated arrangements of balances, 
springs, pendulums, and like mecha- 
nisms. Of these, the pendulum ap- 
pears to have retained its popularity 
and, with modern features, is still 
used. 

Basically, the pendulum yarn 
tester combines the pull of two jaws 


to hold and break the yam which 
is streched vertically between them. 
In operation, the jaws move apart, 
one is driven by an electric motor 
and the other by the action of the 
pendulum in moving a ratchet. 
When the thread under test finally 
breaks or pulls apart, a pointer 
shows the degree of strain or load 
exerted by the jaw attached to the 
pendulum. 

One of the disadvantages of this 
type of machine is that the pendulum 
arm which increases the loading 
“bumps” its way m steps through 
the loading cycle and does not pro- 



^ Electronic control (on wall) insures 
steady loading of yarn tensile tester 


vide a constant rate of loading. Also, 
fabrics of different stretch charac- 
teristics cause the pendulum to move 
at correspondingly differing average 
rates. 

To extend the working lange of 
the instrument, an electronic con- 
trol has been successfully devised 
as an attachment to the standard 
pendulum-type tester to permit con- 
stant-! ate-of-load tests to be run. 
Here, the movement of the pendu- 
lum through its arc causes an ^in- 
creasing electrical voltage to be ap- 
plied to an electronic rectifier tube. 
The resultant direct current is then 
applied to a capacitor and an elec- 
tronic control circuit. 

Should the test specimen be 
capable of considerable stretching, 
movement of the lower jaw will be 
largely absorbed in the stretching, 
and the pendulum will tend to move 
at a rate slower than required. But 
when this lag develops, current 
passed by the capacitor decreases, 
as does the current and the voltage 
impressed on the grid of the speed- 
control tube. Thus the motor is im- 
mediately called upon to increase 
speed. As a lesult, the lower jaw is 
driven downward at a more rapid 
pace and the rate of travel of the 
pendulum is caused to increase to 
that required to maintain a constant 
rate of loading. 

Conversely, if the specimen has a 
low -stretch characteristic, the pen- 
dulum attempts to move along too 
rapidly, and the control operates to 
decrease motor speed. The system is 
capable of handling fabrics possess- 
ing a wide range of stretch charac- 
teristics. 

KEEPING FLAWS OUT — Although 
breaking a thread is a useful means 
of testing it, a broken thread in a 
textile machine used for spinning, 
weaving, or knitting is a serious oc- 
curence that drastically lowers the 
market price of the material. For 
efficient loom opeiation, such acci- 
dental thread breaks must be de- 
tected and the machines stopped 
immediately; “stop-motion” mecha- 
nisms are used for this purpose. 

Most stop-motions are electrical, 
with their action depending on the 
making of a positive electric contact 
at the instant a thread breaks. 
Should there be a delay in this con- 
tact, or otherwise faulty action, the 
broken end will pass on into the 
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Courtesy Van Raalte Silk Mills 

Broken threads here could mean flaws in finished cloth. Electronic amplifier 
boosts signal from low-voltage contacts to actuate "stop- motion" mechanisms 


finished goods and result in an im- 
perfection. 

The mechanism used to detect 
thread breaks must be small and 
light, easily set and adjusted, and 
must not interfere in any way with 
the normal thread motions. At the 
same time, it must be safe from both 
the operator and fire hazard view- 
points. These stipulations dictate the 
use of a low-voltage, low-power 
control circuit. 

Air in textile mills, however, is 
laden with lint and dust and is also 
highly humid. Under these condi- 
tions, the contacts on the usual 
gravity-operated stop-motion drops 
may become fouled and operate im- 
properly. Hence a device that will 
make contact infallibly in spite of 
these conditions, and at the same 
time introduce no new hazards, is 
required for complete stop-motion 
protection. An electronic relay does 
exactly this on textile beamer ma- 
chines. Just before the threads come 
to the beamer, each thread passes 
through a hinged eyelet, called a 
drop switch. When the threads are 
wound on the beamer they are in 
tension and hold the drop switches 
in an open position* When a thread 


breaks it is no longer in tension and 
the drop switch, its weight unsup- 
ported, drops to the metal bar. 

The contact with the metal bar 
causes a minute current flow in the 
input circuit of the relay tube. This 
current, only a few microamperes, 
is amplified by the tube which in 
turn operates a relay in the output 
circuit. The relay then opens the 
coil circuit of the motor switch and 
stops the beamer machine. Entirely 
satisfactory operation is obtained 
even if the resistance through the 
stop-motion contact circuit with the 
metal bar is as high as 500,000 ohms. 

The electronic relay stops a 
beamer almost instantly should any 
one of 500 threads break. Such re- 
lays are equally applicable to 
beamers handling several thousand 
threads, and can be used m other 
industries where dust, lint, and high 
humidity limit the use of conven- 
tional contacts. 

OBSERVING MOTION - Many de- 
fects in the spinning room of textile 
mills are concealed by the rapid 
rotation of the spindles on the 
frames. These defects include slack 
bands and tapes, spindles that need 


oiling, crooked idleis, split oi worn 
bobbins, uneven or mixed yarn, and 
a multitude of other possibilities 
All these faults can be detected with 
the Strobotac, an electronic instru- 
ment developed by Geneial Radio 
Company. Providing a rapid and 
accurate means of directly measur- 
ing speeds between 600 and 14,400 
revolutions per minute and, by in- 
direct methods, speeds up to at 
least 50,000 revolutions per minute, 
the unit is particularly adapted foi 
checking speeds where the end of 
the shaft is not accessible or m cases 
where the power is limited It can 
also be used for stroboscopic ob- 
servation of moving objects. 

This electronic instrument consists 
of a flashing lamp, a power supply, 
and an oscillator for controlling the 
rate at which the lamp is flashed — 
all in a single assembly. By turning 
a dial graduated directly in revolu- 
tions per minute, the frequency of 
the oscillator and hence the flashing 
speed of the lamp can be adjusted to 
any value between 600 and 14,400 
per minute. In use, the instrument is 
held so that light from the lamp 
falls on the part to be observed, and 
the knob is adjusted until the mov- 
ing part appears to stand still. When 
this point is reached, the speed may 
be read directly from the dial. 

If the dial is set at twice the ac- 
tual spindle speed, two images will 
be seen. The moving part is then 
carefully observed for any appar- 
ent motion which would indicate an 
abnormal operating condition. 

One textile expert estimates con- 
servatively that use of the instru- 
ment permits an increase m spin- 
ning room production of 3.5 percent 
with no increase m cost per pound 
of yam At the same time, it per- 
mits production of yarn of better 
quality, with a reduction of from 1 
to 2 percent in second-grade yarn. 

HIGH-FREQUENCY STEAMING - 
The twist of rayon yam for auto- 
mobile tires is now set in several 
plants by high-frequency heating 
units and in a fraction of the time 
normally required by other methods. 
Also, greater uniformity of twist is 
obtained. 

The heating units are 15-kilowatt 
electronic power generators used 
with specially engineered applicator 
equipment. To set the twist, cones 
of rayon taken from the twister are 
wrapped in wax paper so as to form 
a fairly water-proof package. The 
cones are then placed in an in- 
verted position on a wooden block 
attached to an endless conveyor belt. 
Each block has two holes drilled to 
permit the tops of two cones pro- 
jecting from the yarn-packages to be 
inserted. The conveyor belt, moving 
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Cones of twisted-rayon 
tire cord, wrapped 
in waxed paper 
to hold moisture, are 
passed through 
high-frequency oven 
to set twist. 

Heavy, hard-to-handle 
fabrics may be 
dried easily in roll 
form by electronic 
heating methods 


at a rate varying from three to nine 
inches per minute, carries the cones 
into a cage. 

In the cage the cones pass be- 
tween a solid copper bottom plate 
which, with the cage, constitutes the 
“cold” or ground electrode, and a 
top plate that serves as the hot elec- 
trode. Between these two electrodes 
exists the high-frequency electrical 
field which causes the moisture 
within the yarn on the cones to 
vaporize. The wax wrapping holds 
the moisture and in effect steams 
the yarn, thus setting the twist. 

The “hot” electrode of the elec- 
tionic power generator is a copper 
grid placed about one inch above 
the tops of the cones on the 30- inch 
conveyor belt. This grid design pre- 
vents condensation of moisture 
which would drip and possibly cause 
arcing. Most units have plates which 
average 10 to 20 square feet m area 
and workers are protected from the 
“hot” electrode by a housing or cage 
about eight feet long which covers 
this part of the conveyor. 

Radio -frequency voltage across 
the load is of the order of 10,000 
volts, and the temperature rise in 
the load is about 100 degrees, Fah- 
renheit, depending upon the type of 
rayon being treated. The frequency 
between the plates ranges from 2 
to 10 megacycles and causes agita- 
tion of the molecules of the rayon, 
generating heat by means of mole- 
cular friction. 

Output of an electronic twist- 
setter of this size runs about 18,000 
to 25,000 pounds for a 24-hour day. 
Output of smaller size units is cor- 
respondingly less, these being avail- 
able in ratings of two kilowatts and 
greater. 

Textile plants tests so far con- 
ducted with electronic heating 
equipment show that resin-impreg- 
nated fabrics may be cured either in 
roll form — the entire roll of fabric 
being placed in the dryer — or in 


long, flat, continuous lengths Curled 
selvages are eliminated by this elec- 
tronic form of drying. Also, uni- 
formity of curing is obtained be- 
cause temperature may be controlled 
accurately. The resin deposited on 
the innermost section of the fabric 
structure receives the same degree 
of heat as that on the outside Lami- 
nated fabrics can likewise be cured 
m roll form, the same advantages 
being gained in curing impregnated 
fabrics. 

It is because of this great versa- 
tility of electronic applications — test- 
ing, protective devices, equipment 
maintenance, and heating, among 
them— that the textile world today 
looks to electronics for even greater 
aid in performing delicate opera- 
tions at ever- greater speeds 

® ® # 

PLANT-TRUCK "INTERCOMS” 

Boost Efficiency of Hauling 

Operations , Reduce Confusion 

1 isr the several-acre large Toledo 
plant of Spicer Manufacturing Cor- 
poration, power-driven trucks for 
moving materials were constantly 
getting lost in the shuffle. Quick 
communication was needed between 
operators of roving empty trucks 
and a central point from which 
trucks could be sufficiently dis- 
patched. An intercommunications 
system, made by Executone, Inc , 
solved the problem. 

Seventeen substations, each with 
an intercommunicator, were located 
at strategic points to give complete 
coverage of the plant. Each truck 
operator, on completion of a job, 
pulls up to the nearest station and 
calls the dispatcher to report that he 
is ready for another assignment. In 
the morning, each driver takes his 
truck to an assigned substation and 
waits there for the first order of the 


day. With this system much time is 
saved and all trucks are utilized 
more efficiently. 

The simple, electronic communi- 
cation system gives practically all 
the advantages of having two-way 
radio on each truck, yet costs much 
less. 

ALUMINUM WELDING 

Too Fast for Eyes, Checked 

By Electronic Detector 

R esxstance- welding machines used 
in fabrication of aluminum primary 
structures for aircraft must be 
checked monthly to insure meeting 
specifications for this critical indus- 
trial welding application. The fact 
that the entire welding cycle re- 
quires only a fraction of a second, 
during which several events occur 
that must be accurately timed, 
makes visual inspection of finished 
work impractical as a criterion for 
correct adjustments of the controls. 
A new electronic technique known 
as current-force recording has 
solved the problem by making avail- 
able to the operator a pictorial rec- 
ord of each change in current mag- 
nitude and weld-squeezing force 
during the split-second duration of 
a weld. 

Application of electronic monitor- 
ing to a welding machine involves 



Recorder at left of welding electrodes 
gives detailed history of each weld 
as a check on adjustment of controls 


substituting a special electrode 
holder on which are resistance-wire 
strain gages for measuring forging 
pressure and a meter- shunt for 
measuring welding current. These 
detecting units are connected to an 
amplifier-oscillograph unit capable 
of making six different traces simul- 
taneously on 3% -inch wide photo- 
graphic paper or film that is pulled 
through by a motor at a speed of 
approximately 10 inches per second. 
The detecting-recording instrument 
is made by General Electric Com- 
pany. 
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Courtesy Picks Reed Company and Textileather Corporation 
Water- and stain-proof — a vinyl-covered lounge chair 


Covering Up 

With 

Plastics 

By CHARLES A. BRESKIN 

Editoi, Modern Plaitic. 


Possessing a Trio of Virtues— Beauty, Durability, and Easy Handling 
in Fabrication— Vinyl Covering Materials are Proving Themselves to 
Be Husky Competitors in the Upholstery and Protective-Covering Field 


D esigners and manufacturers in 
wide variety are today con- 
cerned with what kind of covering 
may best be used m their products 
The covering problems involved 
range from upholstery for domestic 
furniture to passenger-cai , taxi, and 
truck paneling and seats; from 
suitcases, camera cases, golf bags, 
and footballs to decorative surfaces 
used in restaurants, theaters, and 
institutions 

The number of products in which 
the consumer expects colorful and 
efficient protective coverings grows 
larger by the day. And according to 
many of the top authorities m the 
industries supplying material to 
cover this wide assortment of mer- 
chandise, one answer lies m more 
and more plastics — supported and 
unsupported vinyl sheeting — for all 
of these applications and many 
others as well 

BY ANOTHER NAME — Plastics 
upholstery is not new In the past 
it has been known under such di- 
verse names as artificial leather, 
leathercloth, leatherette, art leather, 
and others that connotate simulation 
of leather In existence for 30 years 
or more, this type of plastics up- 
holstery consists of a fabric base 
coated with nitrocellulose and gen- 
erally known as pyroxylin. It is used 
as upholstery largely for flat slip 
seats on stools, dinette chairs, has- 
socks, office chairs, metal furniture, 
theater seats, and outdoor furniture. 
In the automotive industry it is used 
for kick pads, trim, and seat uphol- 
stery. 

Rubber-coated fabrics have also 
been used extensively in upholstery 
for institutional furniture, truck 
cabs, and other applications where 
heavy-duty service is encountered. 
But with the advent of vinyl resin 
in large quantities, coupled with ex- 


pert knowledge of its processing, 
acquired by manufacturers during 
the past few years, plastics have 
found a wider field as an upholstery 
and coveiing material And the up- 
holstery and coverings fields have 
found a new and capable material 
Just how important the vinyls can 
be m this, and in other fields, is evi- 
denced by the fact that today vinyl- 
resin production is greater than that 
of any other group of plastic 
resins, with the exception of the 
phenolics. The latest production fig- 
ures issued by the Bureau of Census 
indicate that 12,000,000 pounds of 
vinyl resin were turned out in just 
the one month of March 1946; and 
the producers say they are months 
behind in their orders 

VINYL UPHOLSTERY — The vinyls 
used for upholstery are the higher 
chloride content, heavier molecular - 
weight resins such as The B F 
Goodrich Chemical Company’s 
Geons or polyvinyl chloride, and the 
Bakelite Corporation’s vinyl chlo- 
ride-acetate resins known to the 
trade as VYNW. Another is poly- 
vinyl butyral as produced by the 
Monsanto Chemical Company and 
E. I. du Pont de Nemours and Com- 
pany, Inc. And still another is viny- 
lidene chloride or Saran, manufac- 
tured by the Dow Chemical Com- 
pany. This last named has quite dif- 
ferent characteristics and is pro- 
duced in the form of monofilaments 
that are subsequently woven into a 
cloth which enjoys wide popularity 
as upholstery. 

The lighter weight sheeting or 
film and the finer monofilaments 


• LOOKING AHEAD • 
Strong popular welcome for uphol- 
stery fabrics with transparent coat- 
ings that "wipe" clean. . . Less 
shabby furniture in industrial recep- 
tion rooms and offices because plas- 
tics coverings hold color clear 
through. . . Wide substitution of 
vinyl for rubber coatings; advantages 
are resistance to oil and grease. . . 
Extensive application in institutions, 
theaters, restaurants where sanita- 
tion is vital factor. 


which are beginning to make their 
appearance in such diverse forms as 
luxurious brocades and table-cloth 
covcis are not discussed here for the 
very reason that their range of ap- 
plications is so varied as to merit 
separate treatment. 

Beauty, durability, and ease of 
maintenance and handling are the 
characteristics which manufacturer 
and consumer alike seek in covering 
materials of all types. And beauty, 
durability, and ease of maintenance 
and handling are definite character- 
istics of vmyl material— be it m 
sheet, coating, or woven- fabric form. 

Processors and manufacturers re- 
port that service tests indicate that 
no material heretofore used has had 
the same three-fold ability to with- 
stand flexing, folding, and abrasion. 
Some materials might be better in 
one category but none in a combi- 
nation of all three. A properly plas- 
ticized compound on a fabric back- 
ing, for example, has been known 
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to resist more than 1,000,000 flexmgs 
m comparison to previously used 
coated fabrics that flexed from 50,- 
000 to 500,000 times before breaking. 
The trend here, as m other fields 
(“Tests or Traditions” Scientific 
American, October 1946), is away 
from mechanical tests m favor of 
actual-use tests where the material 
is put m a taxi cab or on a piece of 
furniture that gets lough usage m 
some such place as a company re- 
ception room. 

But whether m the laboratory or 
on furniture m constant use, vinyl 
leaves no doubt of its age resistance 
which is undoubtedly its most re- 
markable characteristic A specimen 
of almost any age can be made to 
look like new by washing It has 
been exposed to more than 800 hours 
of Florida sunshine and 200 hours 
of activated ageing m various test- 
ing machines without showing loss 
of any of the brilliant color that is 
such a selling point with the ulti- 
mate consumer. Cracks that are the 
inevitable result of ageing in many 
other materials do not show up in 
properly processed vinyl sheeting, 
lor example, at any age. To the end, 
vinyl sheeting retains its soft, lux- 
urious feel that is so different from 
that of any other material. 

Ease in cleaning is usually a 
selling point no matter what the ul- 
timate use. Vinyl upholstery and 
cover materials can be washed with 
soap and water; ink, grease or oil, 
blood, medicine, fruit juice, acids, 

Vinyl-fabric wall covering (right) is 
productive of unique color and space 
effects. Saran -monofilament textiles 
(below) dean readily and wear long 


and a score of other soiling medi- 
ums can be wiped off without leav- 
ing a trace. The sheet vinyl is wa- 
terproof and particularly resistant to 
salt spray, a fact which widens the 
possible uses to include boat up- 
holstery and seashore cottage fur- 
niture 

Another valuable property of 
vinyl-chloride mateiials is that they 
will not support combustion. If 
maximum flameproofing is desired, 
special compounds can be used so 
that the material will not burn even 
when held directly over a flame. 

Each of the vinyl upholstery mate- 
rials has its own peculiar merit 


which can best be bi ought out if 
each type is dealt with separately. 

SUPPORTED AND UNSUPPORTED 
FILM — Film-type vinyl upholstery 
may be either a coated fabric or an 
unsupported film. Many upholsterers 
advise that both supported and un- 
supported vinyl sheeting are easy 
to work with because they cut like 
fabric, can be easily draped, and 
there is little waste compared to that 
involved when cutting leather 
Also, scraps can be used for trim 
and decoration. 

It is questionable whether vinyl 
supported or unsupported sheeting 
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will ever supplant leather m top- 
grade upholstery. A long-standing 
partiality exists toward leather for 
certain uses. There are, however, 
all kinds of leather and the less pre- 
ferred types used in less costly ap- 
plications will almost certainly have 
difficulties competing with vinyl. 

The competition from natural rub- 
ber coatings is not expected to be 
too severe because, as vinyl proc- 
essors contend, rubber is not as re- 
sistant to oils, grease, and perspira- 
tion as vinyl and is faced with the 
handicap of dull colors Pyroxylin 
coatings, however, are expected to 
continue to hold a large share of 
their present market volume be- 
cause of the price factor and their 
fitness for many uses not involving 
severe flexing. 

Today, the principal categories of 
furniture upholstery are slip seats, 
as in dinette chairs where the up- 
holstery is rigid and drawn tight; 
the semi-rigid type such as a stiff 
seat with boxing that does not col- 
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lapse; the flexible type where the 
side boxing collapses, and the pliant 
type where cushions are filled with 
down or sponge rubber 

It takes little imagination to see 
how vinyl supported or unsupported 
sheeting fits into the requirements 
of these four types of covermg It 
is easily worked, and its flexibility 
makes it easy to fashion around 
corners, curves, and edges. Also, it 
can be stencilled or printed to give 
a fabric -like effect which is of con- 
siderable value for interior design m 
cocktail lounges and other places 
where a fabric finish is desired but 
a hard surface required. 

Vinyl sheeting can also be used 
as webbing with tubular aluminum, 
chrome, or wood for outdoor use 
Although designers were of the 
opinion that webbed furniture was 
but a stop-gap when materials were 
scarce, consumers have taken to it 
and the demand is continuing to in- 
crease. 

TRANSPARENT COATINGS - The 

application of transparent coatings to 
suitable fabrics is something new in 
upholstery It enables upholsterers 
to pick almost any printed figure or 
dyed fabric, have it coated with 
clear butyral, and applied to the 
furniture frame just as they wish. 
And the consumer won’t need to 
worry about dirt on light- colored 
upholstery because chairs or sofas 
may be sponged off with soap and 
water to remove any stain or spot. 

Polyvinyl butyral, the type of 
vinyl used in this coating, can be 
applied by calendering or spread 
coating. It imparts to even the most 
inexpensive fabrics a soft texture 
and body not usually found in coated 
textiles. And the fabric may be 
washed and ironed frequently. The 
coating cannot, however, be suc- 
cessfully applied to fabric with a 
heavy pile such as automobile up- 
holstery nor to any other deep tex- 
tured material, nor to straight ace- 
tate rayon, although viscose can be 
coated very successfully. 

The three principal claims made 
for the vinyl butyral as a fabric 
coating are transparency, low modu- 
lus of elasticity, and adhesive quali- 
ties. After applying this resin, the 
fabric hardly appears to be coated; 
yet it is water-proof, stain-proof and 
highly abrasion resistant. Color pos- 
sibilities are infinite in either trans- 
parents or opaques. In comparison 
to more elastic rubber, vinyl butyral 
is a dead material and, when dis- 
torted, its recovery is slow. It is 
this characteristic which gives an 
extreme softness and warmth of tex- 
ture to the treated fabric. Moreover, 
because of the resin’s adhesive qual- 
ity the processor is able to obtain a 

216 


quick and comparatively easy bond 
to difficult fabrics such as glass, 
Fortisan, nylon, and high-count cot- 
tons. 

A veiy new application of butyral 
is as a coating for upholstery web- 
bing Yet another is as the coating 
for twisted paper which is then 
woven into chair seats and so-called 
grass rugs. In this latter process, a 
tissue type paper is slit into stream- 
ers one inch wide, then wound and 
twisted through a cone shaped die 
from which it emerges m a roll 
about 1/16 inch m diameter. This 
paper may be coated with butyral 
before it is cut or after it is rolled 
and the resulting material can be 
handled on weaving machines. 

Vinyl upholstery is only just be- 
ginning to make itself known in the 
furniture and covering fields. But its 
success thus far with both the manu- 
facturer and the public is encourag- 
ing. In fact, the word “plastics” used 
m connection with upholstery is al- 
most a guaranteed attention getter. 
The story is told that at one furni- 
ture show an exhibitor labeled his 
chairs as “artificial leather” without 
attracting attention while another 
with the same type material called it 
“plastics upholstery” and was 
swamped with visitors 
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STRUCTURAL PLASTICS 
Need No Timber Support , 
Hampered by Building Codes 

ith the current urgency of 
building programs, great stress is 
bemg put on the possibility of new 
materials filling part of die breach 
caused by the shortage of estab- 
lished building materials. A case in 
point is the publicity given a struc- 
tural-plastics material developed for 
housing by Lincoln Industries, Inc., 
which has thus far been used in the 
construction of a number of sample 
houses, some with four and five 
rooms, others with nme. 

The single thickness panels — the 
form m which this structural plastics 
is produced — consist of an expanded 
plastics core with aluminum faces. 
Coming in either two- or three-inch 
thicknesses, the panels are said to 
have good insulation qualities, high 
strength, and a weight less than one 
half that of cork. The honeycomb - 
like core is made of Kraft paper im- 
pregnated with a plastics resin and 
the cells of the core are bonded to 
the aluminum skins with a syn- 
thetic-resin adhesive. 

To facilitate the assembly of the 
panels to form the walls or the flat 


i oofs of the sample houses, the sand- 
wich panels are produced with 
flanges Because of the light weight 
of the material it is possible for the 
walls themselves to carry the weight 
of the roofs and the panels, doing 
away with the need for supporting 
timbers. 

Although the aluminum outer fac- 
ings of these panels will take paint, 
the unpainted skins are said to re- 
flect the heat of the sun and add to 
the cooling qualities of the struc- 
ture. 

Established building codes are to- 
day the big stumbling block to the 
extended use of this structural-plas- 
tics panel. Based on conventional 
materials, these codes xequire a cer- 
tain wall thickness regardless of the 
strength of the material When this 
difficulty is settled, however, Lin- 
coln Industries estimates that it can 
retail a four- room house, made of 
this structural plastics, for approxi- 
mately $3000. This figure is expected 
to include the cost of kitchen and 
bathroom equipment, but not the 
heating system. 

PLASTICS HINGES 

Employ Flexible Vinyl , 

Avoid Metal and Screws 

F or hinging acrylic boxes without 
marring their appearance with metal 
hinges or screws a new method 
called “hinged Plexiglas” involves 
laminating Vmyhte to Plexiglas, 
neither of the materials being af- 
fected in physical or chemical prop- 
erties by the process. A thin sheet 
of vinyl, 0.020 to 0.12 inch, is lami- 
nated to a Vs -inch thick sheet of 
acrylic. Then the acrylic is sawed 



in making plastics boxes by eliminat- 
ing need for metal hinges and screws 

through, leaving the vinyl sheet un- 
touched to serve as the hinge. 

Amplex Plastics Corporation is 
now utilizing the process developed 
by the Willson Plastics Division, 
Willson Magazine Camera Company, 
in the production of an acrylic box 
for the hosiery industry. The box 
is designed to hold spools of nylon 
thread which is fed through holes 
in the bottom of the transparent 
case. 
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Heavy-oil burners heat large buildings almost without attention, can be started up or shut 
down quickly to suit requirements dictated by occupancy of the structure 


Oil Heat For Industry 


For Quick, Flexible Heat and Convenient Handling and Storage, Heavy 
Residual Fuel Oils are Unmatched. Automatic Controls, Now Improved 
By Electronic Systems, Relegate Furnace Firing to a Secondary Place 
that Permits Closer Attention to the Actual Processing Work In Hand 

By JOHN SMITH 

✓ Sales and Research Engineer 
Gilbert and Barker Manufacturing Company 


I ndustrial fuel- oil burners are 
rapidly gaining favor and an im- 
pressive number of installations are 
being made in a surprising variety 
of trades as equipment becomes 
available. The reasons and advan- 
tages that have prompted this 
a swing to oil” are not only numer- 
ous but also are straightforward and 
logical. Oil contains more heat units 
for a given volume than any other 
common fuel. This point, coupled 
with the fact that it is a liquid — 
easily handled with a minimum of 
manual labor — gives oil the feature 
of requiring about half the storage 
space needed for a solid fuel of 
equal heat content. Moreover, oil 
may be economically handled even 
when stored at a distance from the 
furnace that would be impractical 
with coal and to industries faced 
with major waste-disposal problems 
the absence of ash is a blessing. 

Other advantages of oil as an in- 
dustrial fuel are based on the tech- 
nical convenience of a fire that 
starts instantly and allows working 
steam pressure to build up quickly. 
Conversely, oil fires can be extin- 
guished immediately. In apartment 
blocks and public buildings, fully 


• LOOKING AHEAD » 
Cleaner industrial plants and en- 
virons as more firms switch to oil. . . 
Less space devoted to fuel storage 
on expensive industrial property. . 
Reduction in temperature fluctua- 
tions in public buildings and apart- 
ments. . . Fewer damaged heating 
plants as automatic controls reduce 
the importance of human factors. 


automatic burners can be installed 
so that a minimum of attention is re- 
quired from operating personnel. 
Hence the time normally devoted 
to other types of heating plants can 
be used on more profitable duties. 
Similarly, when oil firing is used m 
such operations as processing fur- 
naces, the automatic burner and 
temperature controls are a distinct 


advantage in that they leave the 
operator free to observe the process 
and maintain a closer check on it. 

Such technical and convenience 
features as these have brought oil to 
ever wider use in industrial proc- 
esses. Included in this long list of 
industrial applications are the forg- 
ing, welding, and melting of metals; 
baking, hardening, tempering, an- 
nealing, bluing, soldering, and 
enameling in a variety of fields; and 
heating tanks, lehrs, and cracking- 
off machines in the glass industry 
Chemical and petroleum refineries 
employ oil as a processing fuel; 
ceramic manufacturers use it for 
firing kilns; and oil has become the 
almost universal fuel for transporta- 
tion by water. 

BURNER TYPES - To exploit ef- 
ficiently the inherent advantages of 
oil as a fuel, a considerable amount 
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of research and experiment has been 
needed. Although oil burners con- 
suming residual fuel oils have been 
m use for many years, during most 
of this period these burners were 
operated manually or semi-auto- 
mat ically Fully -automatic operation 
of burners using residual oils was 
long considered to be impractical 

Over recent years, however, great 
progress was made in applying auto- 
matic control to heavy-fuel oil burn- 
ers This progress was not due to 
any radical change m burner de- 
sign but rather to steady improve- 
ment of existing types. Improve- 
ments m the operation and reliabil- 
ity of automatic combustion safety 
controls have also been a contribut- 
ing factor. The result has been high- 
ly satisfactory operation of fully- 
automatic oil burners and a greatly 
widened field of application for their 
use. 

Residual fuels are classified by 
Commercial Fuel Oil Standards as 




Automatic burner 
controls, seen 
on two industrial 
installations (above 
and left), obviate 
need for close 
regulation by fireman 
and allow more 
accurate management 
of process heat 
Electronic circuits 
are now finding 
wide application and 
supplanting older 
control devices 


numbers 5 and 6. They are the prod- 
ucts which remain after all of the 
lighter and more valuable petro- 
leum products have been refined 
from the crude oil. 

Residual-fuel oil burners are 
classed according to the method 
used to atomize the oil. The three 
most widely used types are the 
horizontal rotary cup, the steam 
atomizer, and the mechanical-pres- 
sure atomizer. In the horizontal 
rotary-cup type burner, the fuel oil 
is broken up by centrifugal force; 
that is, the oil is thrown off the 
edge of a rapidly spinning, hori- 
zontal conical cup. The steam atom- 
izer makes use of the heat and 
velocity of, the steam to break up 
the oil into small particles. In the 
mechanical-pressure atomizer the 
desired effect is obtained by forcing 
the oil through an atomizer tip at 
fairly high velocity and pressure. 

The horizontal rotary, spinning- 
cup type of burner is gaming in 


favor because of its integral design. 
From an economical and mechanical 
standpoint, such a burner has the 
desirable feature of embodying its 
own oil pump, motor, fan, and elec- 
tric oil pre-heaters all in a single 
compact unit. In practice, the burner 
mounting plate is secured to the 
boiler front in such a way that the 
mam body of the burner and hous- 
ing is hinged, which permits it to be 
swung out for rapid inspection of 
the spinner cup and facilitates easy 
cleaning or removal Also, when sev- 
eral burners of this type are re- 
quired in one boiler or furnace a 
separate oil pump may he used to 
supply oil to all the burners accord- 
ing to the requirements of each. 

ELECTRONICS EMPLOYED — Of 

primary importance in automatic- 
burner operation, is the method used 
to ignite the fuel oil after it leaves 
the spinner cup. The most successful 
and reliable method appears to be 


the gas-electric ignition system In 
this system, an electric spark is used 
to light a gas pilot. The spark is pro- 
duced at the tip of an electrode by a 
high-voltage transformer having an 
output of 5000 volts and 23 milliam- 
peres in the secondary circuit. A gas 
valve, controlled by a solenoid coil, 
opens simultaneously when the 
spark is started. In the sequence of 
operation the electric spark lights 
the gas, producing a fairly large 
flame. The gas flame is m close 
pioximity with the fuel oil being 
thrown off the spinning cup; conse- 
quently the oil is lighted from this 
gas flame and combustion starts, 
After the oil flame is well estab- 
lished, the gas-electric ignition goes 
off and combustion is maintained by 
the heat from the fire box and the 
burning oil. 

In the early days of automatic- 
burner development there were 
many oil flame failures due to faulty 
ignition Here, the application of 
electronic controls to industrial oil- 
burner installations has, within a 
comparatively recent period of time, 
resulted in vastly improved burner 
operation, particularly in pilot-light 
protection With electronic controls, 
if the gas flame fails to ignite for 
any reason, the burner is automati- 
cally shut down and cannot be 
started up again unless the operator 
makes a visual inspection and cor- 
rects the cause of flame failure. 

Electronics are also being applied 
in combustion -safety controls for the 
protection of the boiler or furnace 
in case of abnormal conditions. If, 
for example, the flame should be ex- 
tinguished or should change from 
its normal characteristics in any 
way, the combustion safety control 
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will automatically shut the burner 
down. Other controls oi this type 
involve an automatic water feeder 
and a low-water cut-off device that 
can be installed for boiler protec- 
tion. The water feeder replenishes 
the water supply to the desired level 
m the boiler, while the low water 
cut-off functions to shut the burner 
)ff in the event that the water level 
becomes dangerously low. 

PUMPING AND STORAGE— Resid- 
ual fuel oils are difficult to pump at 
normal atmospheric temperatures. 
Consequently, heaters must be used 
to raise the fuel oil to a temperature 
suitable for pumping For this pur- 
pose a steam or hot-water coil is 
usually located m the fuel-oil stor- 
age tank. A temperature of 100 de- 
grees, Fahrenheit, is generally suf- 
ficiently high to permit the oil to 
flow. To insure proper atomization 
of the oil a further increase m tem- 
perature is required after the fuel 
oil leaves the pump and before it is 
admitted to the spinner cup This 
may be provided by electrical heat- 
ers, steam, or hot-water heaters, or 
a combination of all three. 

The installation details of an in- 
dustrial oil burner and the selection 
of the proper sequence of operation 
varies so widely with various ap- 
plications that a competent engineer 
of wide experience must be chosen 
to do the planning The proper se- 
lection of combustion controls, com- 
bustion-chamber design, fuel-oil 
system, and the type of burner to 
be used requires careful considera- 
tion and expert knowledge m order 
that the user may receive the ulti- 
mate in satisfactory performance. 

Fuel-oil storage tanks are an im- 
portant part of the system. Their 
capacity largely depends on the 


amount of oil to be burned and the 
methods of delivery. The general 
practice is to have the fuel-oil stor- 
age tank at least 1% times the 
capacity of the largest delivery ve- 
hicle likely to be used. If Number 6 
oil, the heaviest of commercial 
i esidual oils is used, it must be de- 
livered hot enough so that it can 
be pumped. Thus, when this grade 
of oil is delivered by railway tank 
car, provision must be made to heat 
the oil in the car. This is generally 
done by connecting a steam line to 
coils within the tank car. 

New applications constantly being 
discovered open bioader fields for 
automatic oil burners using residual 
fuel oils Industrial acceptance of 
such new uses promises to be rapid 
due to the reliable and dependable 
performance of heavy-fuel oil burn- 
ers in many large buildings over a 
long period of years Recent im- 
provements m control and operating 
features have made installations so 
trouble-free that relatively un- 
skilled personnel can take care of 
the equipment after a brief period 
of instruction. Hence there is every 
reason to believe that the demand 
for heavy- fuel Qil burners will con- 
tinue to tax manufacturers’ produc- 
tion facilities for some time to come. 

® $ ® 

PISTON-RING OILING 

Studied Under Operating 

Conditions In Glass Engine 

Behavior of the oil film on the 
piston of an internal-combustion en- 
gine, representing new technical 
knowledge expected to be directly 
helpful in designing and construc- 
ting motor vehicle powerplants, was 


descubed at a recent meeting of the 
Society of Automotive Engineers 

Methods and results from two 
photographic studies of what hap- 
pens inside the cylinder of an in- 
ternal combustion engine were re- 
ported as providing engineers at long 
last with exact knowledge of the 
performance of piston, rings, and oil 
film during the full cycle of induc- 
tion, compression, explosion, and ex- 
hausting 

Visual studies, using glass cylin- 
ders, camera, and both scattered and 
fluorescent lighting, were described 
by M C Shaw and T. J Nussdorfer, 
of the National Advisory Committee 
for Aeronautics, as revealing that 
piston skirt lubrication is hydrody- 
namic for at least part of the stroke 
and that the amount of lubrication is 
a function of the relative angular 
positions of the piston rings and the 
lateral motion of the piston. It was 
said that piston rings were observed 
to rotate as rapidly as one revolu- 
tion per minute at engine speeds of 
1000 revolutions per minute. The 
oil film on the faces of piston rings 
was estimated to be only .0001 inch 
thick, perhaps less. 

SYNTHETIC FUELS AND OILS 

Tested for Military U$e / 

Made from Natural Gas 

An extensive line of synthetic 
fuels and lubricants were recently 
given full-scale tests by both the 
Army and Navy. The new syn- 
thetics were used to fuel and lubri- 
cate landing craft, amphibious tanks, 
and experimental gas turbine and 
turbo-] et engines. 

The tests were carried out as a 
part of plans just announced by the 
Navy for a long-range study of syn- 
thetic fuels to be made jointly by 
the Navy and the oil industry. Ac- 
cording to Dr. W. E. Kuhn of The 
Texas Company, synthetic gasoline 
is made by an improvement on the 
Fischer-Tropsch process. Synthetic 
gasoline of high-octane rating, high- 
cetane Diesel fuel, and jet fuels 
can be produced by burning methane 
— the principal element in natural 
gas — in an atmosphere of pure 
oxygen. From this, two gases, car- 
bon monoxide and hydrogen, are ob- 
tained which are the building blocks 
for the synthetic pioducts 

The synthetic grease demonstrates 
a wider range of operating tempera- 
tures than any lubricant previously 
available. It therefore appears suited 
for aircraft use in that it will oper- 
ate satisfactorily between a subzero 
temperature of minus 65 degrees, 
Fahrenheit, and a high temperature 
of 250 degrees, Fahrenheit. This 
grease is made from 20 percent soap 
and a special synthetic oil. 
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New Vitamin 


C For Olei 


# LOOKING ahead • 
Future generations unplagued by 
tooth and gum deterioration . . . 
Vitamin therapy by industry, cost 
to be offset by better worker health, 
greater output . . . Possible reduc- 
tion in premature senility in a popu- 
lation now growing older . . . Less 
unintentional and unrecognized mal- 
nutrition from food-handling and 
preserving methods that destroy 
vitamins. 


swinging the system too far from the 
normal, slightly alkaline side. It also 
irritates the delicate membranes of 
the gastro -intestinal tract. And 
many people are allergic to both 
natural and synthetic ascorbic acid. 

THEORY TO REALITY — As early 
as 1933, immediately after the dis- 
covery of the chemical nature of 
ascorbic acid, Ruskin began to ex- 
periment with new combinations of 
the acid and metals . He thus pi- 
oneered into a novel world of 
therapy — chemotherapy with the 
metallic salts of ascorbic acid. After 
years of investigation, Ruskin was 
able to determine that tablets of 
sodium ascorbate — ascorbic acid 
neutralized by union with sodium 
metal — have the same physiological 


because industry has turned into 
reality an ideal of the medical 
world: to bring to mankind a syn- 
thetic chemical — a new form of vita- 
min C — that improves upon Nature’s 
original design for this vitamin 
eaten by man for untold years. 

The discovery of the new vitamin 
by Dr. Simon L. Ruskin, a dis- 
tinguished medical scientist, and its 
mass production by the chemists of 
the Van Patten Pharmaceutical 
Company, are timely. Recent sur- 
veys sponsored by the United States 
Public Health Service, the Rocke- 
feller Foundation, and the Milbank 
Memorial Foundation have dis- 
closed that chronic deficiency of 
vitamin C is surprisingly common in 
the United States — more common 
and more serious than in the in- 
stance of other food factors. Re- 
sults of the deficiency include gin- 
givitis (gum inflammation), early 


In This Best- Fed Nation in the World, One-Third to One-Half of the 
Population Lacks Vitamin C. This Vital Food Element — Essential for 
Vigor and Efficiency — Is Now Available in a New Synthetic Form that 
Eliminates Undesirable Reactions Common to the Older Ascorbic Acid 

By BARCLAY MOON NEWMAN 

Author of "Must We Grow Old?" 


P ooling their ambition and tech- 
nical genius, the industrial 
chemist and the medical researcher 
have succeeded in performing a re- 
markable feat — at the same time a 
feat promising improved health, 
more vigor, and possibly more years 
not only to industrial employees but 
also to other millions of people the 
world over. The feat is remarkable 


loss of teeth, subnormal vigor, and 
probably also acceleration of the 
processes of aging. To treat chronic 
deficiency, large doses of “C” must be 
given over a period of many months. 
The old “ C ” — known to chemists as 
ascorbic acid — is definitely an acid. 
Hence, in quantity, it often causes 
an undesirable if not decidedly in- 
jurious acid shift in the human body, 


Potency of sodium-ascorbate tablets is demonstrated graphically in terms of 
equivalent vitamin-C activity from other sources. On this basis, one tablet matches 
three large oranges — about eight ounces of juice — or 13 quarts of milk 
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and therapeutic activity as the old 
“C” but do not have the same unde- 
sirable side-eflects. A new “C” — 
far better than the “C” of the past 
—was thenceforth available to man- 
kind — theoi ctically. There were 
many technical obstacles between 
theoretical discovery and practical 
application. The dream of the 
theorist had to be tiansmuted into 
practical reality by the art of the 
industrial scientist. 

Here it was necessary to work out 
the problems of practical produc- 
tion methods The technicians de- 
veloped successful manufacturing 
processes based on the formation of 
the neutral salt, sodium ascorbate, 
by combining ascorbic acid and 
sodium undei anhydrous conditions 
Acid and base yield salt and water, 
according to the elementary text- 
books Why not simply neutralize 
ascorbic acid with sodium- contain- 
ing base in water solution, then 
evaporate to dryness, to obtain the 
dry powder mass of sodium as- 
corbate crystals? Ascorbic acid is a 
very sensitive chemical: m brief, it 
is too unstable to be dealt with m 
this way and the salt-forming reac- 
tion must be conducted in water- 
free methyl alcohol. A series of 
relatively complex operations must 
be carried out before the new vita- 
min C precipitates as a pure, white 
crystalline mass Sodium-ascorbate 
tablets ate produced from these 
crystals by standard precision tab- 
let-making machines. 

Each tablet is scored to permit 
ready adjustment of dosage — espe- 
cially advantageous when supple- 
menting the diets of babies and 
small children. Unlike acid “C,” the 
tablets have a pleasant malty flavor 
and can be chewed like candy — a 
practical feature m the cases of in- 
dividuals who have difficulty in 
swallowing any kind of tablet or 
pill. 

SAFER AND MORE POTENT — Be- 
cause of its unusual value in chemo- 
therapy of “C” deficiency and in re- 
lation to public health, the new vita- 
min has been given speedy official 
recognition: it has been incorpo- 
rated in the new edition of the 
Pharmacopeia of the United States. 
By now, sodium-ascorbate tablets 
are known to most doctors and den- 
tists Chemically neutral, they cause 
no shift in the human chemical sys- 
tem, do not unbalance it toward the 
acid side. They are less irritating 
to the gastro-intestinal membranes 
than is ascorbic acid, hence can be 
safely given in the large doses now 
generally prescribed for reversing 
the changes wrought by prolonged 
“moderate” deficiency. 

Doses as high as 1000 to 2000 mil- 


Technician weighs 
finished tablets 
carefully on accurate 
chemical balance. 

Each sodium- 
ascorbate tablet 
contains 120 
milligrams This is 
equivalent to 
100 milligrams of 
vitamin-C activity 



hgrams pei day are admmistered in 
many cases — more vitamin C than 
could be obtained from dozens of 
oranges per day, or scores of to- 
matoes, or 100 quarts of milk. 

Natural vitamin C is readily de- 
stroyed by oxidation — a half hour m 
the sun on the doorstep, and a bottle 
of milk has lost its vitamm-C con- 
tent. Expose orange juice to air — 
m or out of the refrigerator — and 
soon most of the “C” has been oxi- 
dized by the oxygen of the air. “C” 
disappears during storage, canning, 
and cooking of vegetables and 
fruits; it gxadually disappears from 
the cans on the grocer’s shelf as 
well as the vegetables on the fruit 
stand. Normal eating of the old “C” 
m food results in much of it being 
oxidized in the digestive tract, the 
intestinal flora participating m this 
destruction of the indispensable 
food factor. Sodium ascorbate, how- 
ever, is far more stable, and may be 
kept indefinitely in the form of tab- 
lets — if m a cool, dark place. 

NECESSARY TO HEALTH - Be- 
cause of the rapid oxidation of the 
old “C” in foods and beverages, 
many persons do not obtain all the 
vitamin they think they are getting 
And how many increase their in- 
takes when they take strenuous ex- 
ercise, or have colds, or suffer from 
other ills? Increased activity and 
disease, even such a mild disease as 
the common cold, markedly increase 
the vitamin C requirement. And 
different individuals differ widely 
m their needs for “C” — old or new. 
For these reasons, as surveys have 
shown, between one third and one 
half the population suffers from mild 
“C”-deficiency. Probably most per- 
sons intermittently permit their 
levels of “C” to sink below the 
optimum 

Industrial workers by the thou- 
sands have been found to suffer 
from effects of sub- optimal intakes 
of the vitamin. In many cases, such 


deficiency leads to gum inflamma- 
tion and actual loss of teeth at an 
early age — because of pathological 
changes in the supporting struc- 
tures of the teeth. Also, “C” defi- 
ciency predisposes to pyorrhea — a 
definite although recently estab- 
lished fact. Other results of lack of 
“C” are of great importance to in- 
dustrial workers. Accidents do oc- 
cur, and when the body has very 
low stores of “C,” wounds heal 
slowly or fail to heal — until the 
vital food factor is provided in suf- 
ficient quantity. Further, as recent 
investigations at Columbia Uni- 
versity’s College of Physicians and 
Surgeons indicate, the “C”-deficient 
body does not have the same capac- 
ity to resist and counteract the ef- 
fects of shock — as m accidents — as 
does the human system with a nor- 
mal level of the vitamin in the tis- 
sues. 

Other studies have indicated — 
though not established — that the du- 
ration of the common cold is briefer 
m those with normal levels of “C.” 
Theory would lead us to expect such 
discoveries. The need for the vita- 
min is greatly increased by infec- 
tion and fever, and resistance to 
certain types of infection — particu- 
larly of the gums and supporting 
structures of the teeth — is definitely 
lower than normal in cases of vita- 
min- C deficiency. Some authorities 
believe that resistance to any and 
every type of infection is reduced 
by lack of “C ” 

AFFECTS LIFE SPAN — More fas- 
cinating still are the results of in- 
vestigations to determine the effects 
of so-called “mild” chronic vitamin- 
C deficiency on vigor and length of 
life. A recent report by Dr. Harry 
Dayne Kruse, of file Milbank Memo- 
rial Foundation, and associates, 
after years of study of the effects of 
prolonged “moderate” lack of the 
vitamin indicates that slow changes 
resulting from “C” deficiency add up 
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to rapid aging. They state: “In the 
past, these chronic alterations have 
been called senile changes with the 
implication that senility caused 
them. But time is simply a dimen- 
sion over which chronic changes 
progress The tissue changes m the 
chronic form of deficiency disease 
are of a kind that progresses slowly 
and insidiously and recedes just as 
slowly.” These mvestigators add a 
pomt which clarifies the great sig- 
nificance of the new “C”: “Potent 
therapy will produce maximum 
blood levels and entirely restore 
bodily saturation (with the vitamm) 
m several weeks but will completely 
repair the slightest chronic tissue 
lesion only after many months.” Po- 
tent therapy means high dosage — 
and daily administration for many 
months. Thousands of industrial 
workers and much of the general 
population need such therapy — to 
save teeth, to gain vigor, and add 
years. There are risks associated 
with therapy employing the old 
“C.” The industrial chemist, co-op- 
erating with the medical scientist, 
now makes available the new, safer 
“C” — sodium ascorbate tablets 


<§ ® m 

PARTS WASHER 

Insures Thoroughly Clean 

Units for Diesel Assembly 

The care and precision which goes 
into the manufacture of Diesel 
engmes requires a continuous look- 
out for foreign substances which 
might easily ruin the close tolerances 
necessary for best performance. At 
the Detroit Diesel Engine Division 
of General Motors Corporation, for 
example, vacuum cleaners are used 
continuously to remove the dust and 
dirt that develop in the ordinary 
process of manufacture. But even 
this is not enough to have the engine 
parts absolutely clean for assembly, 
and further mvestigation of the 
problem proved necessary. 

First, the places in the plant where 
the dust was heaviest were located. 
This was done by placing foot- 
square pans in different areas, leav- 
ing them 48 hours, and then collect- 
ing and weighing the accumulated 
dust. Trouble areas were located 
near milling and boring machines, 
and huge fans now operate the 
“vacuum cleaners” which draw away 
the fine particles, keeping them out 
of the air, and letting the heavier 
chips fall to the base of machines. 

With much of the dust thus elimi- 
nated, it was possible to devote full 
attention to more thorough wash- 
ing. Previously it had been the prac- 


tice to “dunk” parts in a water-and- 
solvent bath — a manually controlled 
electric hoist would do the “dunk- 
ing” m an open vat — and then blow 
the parts dry with manually directed 
streams of compressed air. 

Although this process loosened 
much of the dirt, the pieces being 
washed weren’t turned so that the 
dirt would spill out. This was par- 
ticularly true m the case of engine 
heads and blocks, which have re- 
cesses and channels where dirt 
could hide unnoticed. Also, it was 
easy to miss a spot in the drying 
process, and rust would form where 
moisture remained. 

To correct this condition three 
automatic-washing machines, one 
for heads, another for blocks, and 
the third for smaller parts Were in- 
stalled. 

In the head washer, the cylinder 
heads move in on a roller conveyor, 
are locked into place on an endless 
chain, and go through three stages 
of washing. The first stage consists 
of thoroughly bathing the cylinder 
heads in a solution to dissolve oil 
or grease. The solution is projected 
at the cylinder head from a revolv- 
ing cylindrical rotor containing a 
slot lengthwise from which the 
cleaning mixture is thrown by cen- 
trifugal force. The second stage con- 
sists of passing the head through the 
same type of washing action, but a 
clear, hot water which contains a 
small amount of inhibitor to prevent 
rust is substituted for the solution 
used to dissolve grease. This pro- 
duces a head that is free of dirt and 
the heat from the preceding opera- 
tions plus an air blow-off at the end 
of the washer produces a clean, dry 
cylinder head. 

During the process the heads re- 
volve — 32 times in all — so that clean- 
ing solution, the rinse, and the air 
reach all nooks and crannies. The 
blocks go through the same process 
on conveyor cradles, but instead of 


turning, they are inclined from side 
to side. Smaller paits are washed 
on conveyor hooks, the paits being 
placed and slanted so as to come 
into full contact with the water and 
air. 

STEEL ON FARMS 

May be Made Economical 

For Building Construction 

Research in the construction of 
steel fiame farm buildings by weld- 
ing, conducted on a long-time basis 
by the University of Wisconsin 
through a grant by Carnegie-llhnois 
Steel Corporation, and broadened 
by engineers of the steel producer 
itself, points toward low-cost bams, 
silos, and cribs, as well as dairy, 
poultry, and other buildings, which 
may be quickly erected from ma- 
terials that should be comparatively 
plentiful m the post-war period. 

For several years Carnegie-Illi- 
nois has sponsored research to dc- 
tei mine the functional requirements 
of dairy farm buildings, and to make 
steel a practical and inexpensive 
building material for farm use. One 
of the results of the studies is a new 
“Site-Welded System of Construc- 
tion” that makes steel farm build- 
ings competitive with those built of 
other materials and at the same 
time opens a broad new avenue of 
jobs for trained welders and a mar- 
ket for welding equipment. 

No attempt is being made to limit 
the use of materials for this field of 
construction strictly to steel. Other 
materials are used where they can 
be employed more economically and 
to functional advantage. In fact, the 
structures being designed by Car- 
negie-Illinois combine economically 
several building materials — lumber, 
asphalt, asbestos, cement, and others 
— assembled on a basic steel struc- 
ture. 

In the construction of many one- 
story farm buildings having clear 
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spans liom 24 to 40 feet, only nine — 
and possibly as few as five — sizes of 
steel members, primarily standard 
angles, channels, light columns and 
plates, are needed for framework. 
If a combination of steel and other 
materials is used, an even smaller 
number of steel sections may be re- 
quired. 

The small number of steel mem- 
bers demanded by this type of con- 
struction makes it practical for 
building material dealers, ware- 
houses, builders, and welding shops 
to cany adequate steel stocks to 
serve the farm trade. The research 
engineers believe local builders can 
use steel economically because it 
will be readily available fiom local 
dealers in standard sizes which may 
be cut to desired length and quickly, 
easily, and permanently welded on 
the job into a great vauety of strong 
sti uctures 

DDT USE 

Not Recommended Over 

Freshly Whitewashed Areas 

F resii whitewash is likely to be suf- 
ficiently alkaline to decompose DDT 
Hence DDT should not be mixed 
with whitewash or applied ovei 
freshly whitewashed surfaces 

It may, however, be applied over 
old whitewash which has largely 
lost its alkalinity. Any decomposi- 
tion of the DDT under these condi- 
tions will be very slow, and its ef- 
ficiency can be maintained by appli- 
cations at shorter intervals, if 
needed. 

INDUSTRIAL REFRIGERATION 

Undergoing Continuous Growth 

As New Applications Evolve 

R ecently developed products in 
mechanical refrigeration now are 
lowenng thermometers over a range 
of more than 230 degrees, "Fahien- 
heit, and are perfoi ming as many 
as 200 domestic, commercial, and 
industrial services, accoidmg to cur- 
rent information fiom this field Ex- 
panded by engineering progress dur- 
the war and since, refrigeration’s 
30b today is said to begin m cooling 
air to 80 degrees above zero for sum- 
mer air conditioning, while the lower 
end of the scale is not yet in sight 

Various industrial and laboratory 
operations now require mechanically 
produced refrigeration down to mi- 
nus 150 degrees, Fahrenheit, thus 
accounting for the 230-degree range 
Among such operations are “cold 
treating” of metals, cold testing of 
products and materials, and many 
research processes. 

Between the two extremes, refrig- 
eration now is provided at nearly 


all temper atuie levels, with the 
temperatures themselves controlled 
within narrow limits to keep drink- 
ing watei cool, for example, at a 
constant 50 degrees, Fahrenheit, to 
keep frozen foods “fresh” at zero, 
or to dry penicillin pioperly at mi- 
nus 70 degrees, Fahrenheit Other 
commonly used temperature levels 
are 72 to 80 degrees, Fahrenheit, for 
air conditioning; 36 degrees, Fahren- 
heit, for the preservation of food m 
the 1 efrigerator, and minus 10 to 
minus 35 degrees, Fahrenheit, for 
the fast freezing of foods 

Uses of sub-zero refrigeration in 
industry have multiplied rapidly, 
and some of them are becoming 
standard factory practices In some 


industries, it is reported, “cold ti eat- 
ing” of metals has become, in effect, 
a continuation of the heat treating 
process with resultant greater duc- 
tility and longer life. Temperatures 
down to minus 120 degrees, Fahren- 
heit, are employed, with the lowei 
limit usually between minus 80 and 
minus 120 degrees. 

Construction of cold chambers, all- 
weather laboratories, and strato- 
sphere test units, most of them used 
m airplane development, has been 
a leading factor in the extension of 
sub-zero applications of mechanical 
refrigeration In addition to improve- 
ments m refrigei atmg equipment it- 
self, advances in insulation have 
aided the industry in developing 


Ingenious New 

Technical Methods 

To Help You with Your 
Reconversion Problems 



New Thread Ring Gage Starts Round 
Stays Round With Every Adjustment! 

Employing a new principle of design, the Wood- 
worth Thread Ring Gage closes in round within 
.0002 maximum after .005 adjustment. It offers 
greater accuracy and stability since size adjustment 
is controlled along thread helix angle. Threads are 
held securely in alignment after adjustment, due to 
unique adjustment means. Wear is distributed over 
full circumference for all resettings, thus increasing 
life of gage. 

Positive adjustment makes it almost impossible to 
change setting with ordinary knocks. Positive iden- 
tification by a green "go” gage and red "not go” 

f age saves operator time. Aluminum alloy outer 
ody cuts weight in half, to reduce operator fatigue 
and increase sensitivity. 

To also reduce fatigue on precision jobs, many plant 
owners make chewing gum available for workers. 
Tests show that the act of chewing aids in relieving 
tension, which is often the cause of fatigue. These 
tests further reveal that chewing Wrigley’s Spearmint 
Gum, for instance, helps workers stay alert, thus in- 
creases their efficiency to do more accurate work. 

You can get complete information from 
N. A. Woodworth Company 
1300 East Nine Mile Road , Detroit 20, Michigan 


CLAMP SCREW. INSBKT 



ADJUSTING SCREW I BODY 


Woodworth Thread Ring Gage 
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more efficient products ranging from 
household refrigerators to cold-stor- 
age warehouses and large-scale air- 
conditioning projects 

PURE AIR IN RAIL CARS 

Obtained by Activated - 

Carbon Filtration Unit 

Increased passenger comfort lesult- 
xng from a new method of maintain- 
ing uniform air “quality/’ or purity, 
is promised for railroad cars now 
being built By constantly circulating 
the car air through activated carbon, 
odors are said to be eliminated 

Odors in railroad cars come from 
a variety of sources — from smoking, 
food and drink, and occasionally 
from the passengers themselves 
Heretofore, the railroads were pow- 
erless to remedy such odors; this 
was chiefly due to the lack of space 
for adequate air-conditioning ap- 
paratus. Also involved is the element 
of weight, an important considera- 
tion since cars must carry their air- 
conditioning plants “on their backs” 
— each car having its own separate 
equipment. Hence, the capacity is 
lacking to treat the outdoor air that 
must be drawn in if odors are to be 
kept down or “diluted” and to main- 
tain proper car temperatures at the 
same time. 

In the cars now being built, fresh 
ventilation air will be obtained from 
the air within the car itself without 
requiring additional heating and 
cooling machinery. The carbon-fil- 
tered air increases by two and one- 
half times the former supply of ven- 


tilation air. Air that is recovered — 
purified — through activated carbon 
is said to be often cleaner and fresher 
than outdoor air. 

Granular, activated carbon, the 
term for carbon that has been 
specially treated to remove extra- 
neous matter, has a powerful attrac- 
tion for gases and vapors — odors 
When these gases strike the carbon 
surfaces they condense and cling to 
them until the carbon reaches a state 
of saturation, usually when the 
weight of the condensed gases is 
about 20 percent that of the carbon 
This process is known technically as 
“adsorption.” When the carbon be- 
comes saturated it is re-activated or 
freed of its stored-up impurities so 
that it can again be used. Activated 
carbon is a powerful adsorbent 
agent because of its porosity which 
provides a vast surface area — it has 
been estimated that in the type of 
activated carbon used in air condi- 
tioning one cubic inch has a surface 
area of approximately five acres 

Carbon air purification has been 
used successfully in large industrial 
plants where conditioned air is re- 
covered and re-used, a considerable 
factor in conserving materials, fuel 
and energy 

FLAME-CUTTING DISTORTION 

Minimized by Arc 

Weld Follow-Up 

An interesting method of pre- 
venting distortion during a mul- 
tiple-torch cutting operation employs 
both arc and flame. After the torches 



The new phase micrbscope (right) is equipped with a light-controlling diffraction 
plate (upper left}. Mold fragments (small white objects, lower left), invisible 
with ordinary microscope, are made visible through the application of phase microscopy 



Courtesy Air Reduction Suies Company 


Arc-weld "frocks" hold flame-cut plate 

have made the cuts in the outei 
edge of the steel plate, the welder 
follows along, making arc tack welds 
at the pom! of entry, thereby re- 
storing the steel to one continuous 
strip and precluding the possibility 
of “walking” or “lifting.” 

PHASE MICROSCOPY 

Makes Transparent Subjects 

Visible without Staining 

T ransforming an ordinary light 
microscope into an instrument that 
extends the range of human vision 
far beyond the limits of present 
microscopes, new equipment has 
been developed which permits the 
observation and study of many liv- 
ing cells, tissues, micro-organisms, 
and industrial materials so trans- 
parent that heretofore little or no 
detail could be seen in them. This 
advance in the use of the microscope 
is called phase microscopy and the 
converted instrument a phase micro- 
scope, according to the American 
Optical Company. 

The new microscope equipment 
consists of light- controlling diffrac- 
tion plates which, when placed in an 
objective lens system, makes detail 
visible within a specimen by in- 
creasing, reducing, or reversing con- 
trast in the image formed by the 
microscope. One of the features of 
the phase microscope is that it makes 
possible an accurate study of trans- 
parent living organisms. Formerly, 
to make them visible it was usually 
necessary to stain them with dyes, a 
procedure that kills most organisms, 
As a result, much of the information 
gained in the past with the micro- 
scope was limited to the study of 
dead rather than living material 

The phase microscope will be use- 
ful in the study of plant and animal 
life, parasites, emulsions, replicas of 
metal and other surfaces, glass and 
plastics transparent surfaces, min- 
erals, crystals, synthetic fibers, and 
► other materials. In the field of in- 
dustry, innumerable applications are 
possible; for example, crystals other- 
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g*“», Quick Frozen Chicken a la King 



piocessing, and accurate packaging: to be profitable. Yet the College Inn 
Food Products Company is doing this job successfully and profitably. 
Big, plump chickens, mushrooms, peppers, and pimientos go into this 
fine product. These ingredients are packed by band in 12 ounce 
containers and quick fiozen at 40 degrees below zero. Each package 
contains 4 full ounces of chicken meat (weighing operation illustrated) 
to assure a uniform package. High speed EXACT WEIGHT Scales at# 
used If you have a similar operation write for full details today. 



THE EXACT WEIGHT SCALE COMPANY 


65 West Fifth Ave., Columbus 8, Ohio 
Dept. Ad. 783 Yonge St., Toronto 5 , Canada 


wise baicly visible can be seen. In 
reverse order, regions within certain 
substances can be made invisible, 
facilitating the discovery of impuri- 
ties. 

Equipment lequired to transform 
a standard light microscope into a 
phase microscope consists of a 
diaphragm for controlling light con- 
centrated on the specimen and one 
of the new diffraction plates placed 
in the objective lens system. An 
auxiliary telescope used in place of 
the microscope eyepiece is helpful 
while centering the equipment. 

Investigations indicate that dif- 
ferent types of diffraction plates are 
preferable for various kinds of in- 
vestigations. Operation of the dif- 
fraction plates is based on the fact 
that although many materials are so 
transparent that nothing can be seen 
with regular microscope equipment, 
their internal structures usually do 
have differences m optical path 
which alter the phase of any light 
passing through them. The material 
and size of the parts of the speci- 
men produce the optical path differ- 
ences. In phase microscopy the 
specimen is first illuminated by a 
hollow cone of light and a diffi ac- 
tion plate inserted within the micro- 
scope objective. Depending on the 
kind of diffraction plate, any regions 
within the specimen of different 
optical path can be made bright on 
a dark background, or dark on a 
light background The invisible 
phase differences of the light are 
converted into illumination differ- 
ences to which the eye is sensitive. 

INDUSTRIAL X-RAY 
Will Penetrate 70-fnch 
Steel Pressure-Vessel Walls 

Installation of a large X-ray ma- 
chine — 2,000,000 volts — for the pur- 
pose of examining welds in pressure 
vessels, will bring to 12 the number 
of X-ray machines used for this 
purpose by the Babcock and Wilcox 
Company, manufacturers of steam 
generating equipment. A special 
building will house the new machine 
and it will be erected adjacent to 
the location of the present 1,000,000- 
volt X-ray unit. The building has 
been designed to protect personnel 
from radiation and to make possible 
examination of the largest size 
drums made by the company. 

Although the apparatus, which 
was purchased from the General 
Electric X-Ray Corporation, is 
capable of operating at any voltage 
from 1,000,000 to 2,000,000, it will be 
used principally at the higher volt- 
ages to take pictures of heavy 
welds, four inches thick and over. 
As compared to the 1,000,000-volt 
X-ray, the new unit will produce 


much clearer pictures in that thick- 
ness, and will reduce by half the 
average time required to take radio- 
graphs. It can be used successfully 
on steel walls 10 inches thick. The 
specially designed building will be 
35 feet wide, 31 feet high, and 81 
feet m length. Double walls con- 
sisting of 42 inches of sand solidly 
packed between quarter-inch steel 
plates will prevent radiation from 
the unit. The building is planned to 
provide all possible safeguards to 
protect not only technicians within 
the building, but anyone in the im- 
mediate area. 

An overhead, floor -operated crane 
will support the X-ray unit and 


move it around within the building. 
The X-ray machine is 5 feet in 
diameter, 12% feet in length, and 
weighs 6000 pounds. 

The building will accommodate 
drums up to 13 feet in diameter and 
75 feet m length, which are the di- 
mensions of the largest vessel likely 
to be shipped by rail. Vessels that 
weigh up to 150 tons can be tested. 
This probably represents the maxi- 
mum weight of pressure vessels that 
the firm might be called upon to 
make and test. Two cars with drum 
turners will bring the drums into 
the building. One car and one drum 
turner will be motorized to facilitate 
handling. 
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New Products 

Processes 


D9AL GAGE 
Integral Part of 
File Inspection Unit 

F or precise inspection of Nicholson 
Files, a dial indicator gage which 
checks the width of the file to ensure 
uniformity of this dimension has been 
designed The operator, who may be 
inexperienced, is able to see on the 



Accurate checking of file dimensions 


indicator dial whether the width of the 
file is within tolerance or not and, if 
outside tolerances, by how much. 

The Federal Dial Indicating Gage 
used is a standard unit built into the 
mdicator set-up as an integral part 

LIQUID SOAP 

Doubled in Quantity 

By Addition of Extender 

A method of extending liquid scrub 
soaps by 100 percent without increasing 
fat consumption cuts soap content of 
the finished product to 9 or 10 percent. 

The new formulation not only gives 
results equivalent to those obtained 
from standard liquid soaps from the 
standpoint of detergency, but in addi- 
tion it adds wetting power, improves 
rinsability, and is highly effective m 
hard water. 

Although any given formulation fre- 
quently must be adjusted slightly to 
accommodate the particular type of 
fatty acid base employed by the soap 
manufacturer, the developer, Rohm and 
Haas Company, recommends a basic 
formula containing .4 percent methyl 
cellulose, 44.5 percent water, 0.1 per- 
cent Tamol NNO, 5 percent Triton X- 
300, and 50 percent liquid potash soap 
(18-20 percent soap). The formulation 
gives a clear solution with better vis- 
cosity than that of standard scrub 


soaps. It has been tested with 20 per- 
cent corn-oil soap, 20 percent coconut- 
oil soap, and standard soaps made with 
tall and Imseed-oil fatty acids. In every 
case reported the formula did not re- 
duce the foam and gave good results 
from the standpoint of detergency 

EXPANSIVE BIT 

Fits Power-Tool Drives ; 

All Parts Replaceable 

F OR use in an electric drill or drill 
press, to bore holes IV 2 to 31/2 inches 
m wood, a new heavy-duty expansive 
bit with ^-inch straight shank is said 
to embody a new principle m wood- 
bormg tools. 

The efficient performance of the tool, 
called the Bruno Heavy Duty Expan- 
sive Bit, is reported to be due to its 
sturdy construction The center lip, 
which cuts away the coie at the center 
of the hole, extends back to form a 
clamp which firmly holds the adjustable 
blade at the diameter set. The clamp 
is locked tight by means of a screw. 
Once locked m the positive wedge- 
lock V-groove, the cutter remains se- 
curely m place. 

Also, a diamond-shaped screwpoint 
gives longer life by lessening the 
chance of breakage and the lead-screw 
is threaded finer than is usual for this 
type of tool. This latter feature helps 
pull the bit through the wood, requir- 
ing only light pressure to cut quickly 
and cleanly. The threads are ground 
to correspond to the capacity of the 
tool. 

The heavy-duty expansive bits are 
equipped with two cutting blades — one 
long and one short — to cover the range 
of the tool and a graduated spale on 
the blade aids in adjustment. In addi- 
tion, the fixed cutter, or center lip, cuts 
away the material at the center around 



Bit cutting blade is wedge locked 


the screw point The clamping center- 
lip, being removable, makes possible 
the easy replacement of all parts With 
the shorter cutter, the diameter range 
is from IV2 to 2-7/16 inches, while that 
of the long cutter is from 2 V 2 to 3V 2 
inches. 

FORMING BRAKE 
Features Precision , High 
Output , and Versatility 

jN/Iajor ieatuies now being incorpo- 
rated m a new model forming -brake 
include a special maternal -clamping 
action which makes possible extremely 
sharp bends, a double-edge vertical 
folding plate allowing close reverse 
bends to be formed, and roller bearings 
to increase speed and ease of operation. 
For precision duplication of paits, a 
quickly adjusted material gage and 
accurate angular degree stops are also 
provided. 

The tool, called the Di-Acro Brake 
Number 4, has a material capacity of 
16 gage sheet steel and a maximum 
forming width of 24 inches. It is de- 
scribed as a well constructed unit 
weighing 285 pounds and incorporating 
a machine-tool iron base casting to 



Clamping action holds material 


assure continued accuracy. The brake 
will rapidly and accurately duplicate 
complicated parts m many ductile 
materials, such as copper, bronze, stain- 
less steel, aluminum, bi-metals, sensi- 
tized matenals, varnished cambrics, 
and dielectrics. 

The original contact surfaces of the 
Di-Acro Brake can be quickly changed 
on the job, thereby increasing the 
working range of the unit to cover the 
forming of special parts. This feature 
is said to make possible the forming of 
shapes and outlines which are often 
impractical or impossible to duplicate 
with regular production dies. Also, 
small parts which are normally pro- 
duced by large hand or power op- 
erated brakes can be formed to ad- 
vantage on this unit with greater pre- 
cision and higher production. 

WATER-REPELLENT FILM 

Eliminates Effects of Humidify 

on Fluorescent Lamps , Tubes 

A new material that forms ari in- 
visible and permanent “rain coat” over 
fluorescent lamps and, when used with 


226 


SCIENTIFIC AMERICAN 


NOVEMBER 1946 


metal adjacent to the lamp such as a 
reflector, makes it practically insensi- 
tive to high humidity, is described as 
the best material yet found to form a 
continuous insulating film over glass. 

The insulating material, called Dri- 
Film, is applied easily and lamps can 
be maintained with only customary 
cleaning. Tests have shown that the 
lamps, when so coated, not only start 
faster but also operate satisfactorily 
even under 100 percent relative humid- 
ity. 

The water-repellent materials com- 
prise a series of General Electric prod- 
ucts made in the course of its develop- 
ments in the silicone field and were 
first used for the treatment of ceramic 
insulators for radio and other com- 
munication equipment The insulators, 
as m the case of fluorescent lamps, 
would lose effectiveness when exposed 
to high humidity 

The company advises that Dri-Film 
is now being used m an increasing 
number of applications. One of the most 
recent was for hearing-aids in which 
it is used to treat vacuum tubes. 

ARC WELDING HEAD 

Accommodates Small Electrodes , 

Speeds Operation 

S improvements of the welding head, de- 
signed to simplify production installa- 
tion set-ups and increase speed of op- 
eration, are now available for the Lin- 
eolnweld hidden-arc piocess of auto- 
matic, metal lic-shicldcd, arc welding 
The new, improved head is designated 
as the LAF-2. ' 

To further expand its use on sheet 
metal work, the head has been de- 
signed to accommodate 3/32-inch elec- 
tiodes. Equipped with the same lower 
wiie contact jaws as the previous head 
designated as LAF-1 which accommo- 
dates electrode wire ranging from a /s- 
inch to 7/32-inch, the new unit also 
has an extra, movable, tapered contact 
jaw which can be quickly interchanged 
if 3/32-mcli wire is desired. 

The controls hav*> been modified to 
simplify arc starting. All that is re- 
quired to start the arc is to turn a 
single control switch to the “Down 
Weld” position. This causes the elec- 
trode to feed down until the end 
touches the work piece. Here, short- 
circuitmg the wire to the plate auto- 
matically causes the wire feed motor 
to stop. The flux valve is then turned 
on and the arc started by means of a 
push button. The arc is extinguished 
and the electrode is withdrawn by 
moving the operating switch from 
“Down Weld” to the “Up” position. 

The Lincolnweld process is designed 
for use with direct current, utilizing a 
bare metallic electrode which is fed 
through a granular flux deposited on 
the joint to be welded. Sufficient flux 
is applied to completely cover the arc 
and the molten metal; the unfused flux 
is then reclaimed for further use. Suc- 
cessful usages are reported in welding 
all types of joints including plug, butt, 
lap, edge, fillet, and corner. 

The standard head is changed from 
butt to fillet welding in a few minutes. 
In making fillet welds the lower wire 


guide and flux tube are changed from 
straight to cuived, thus permitting the 
head and wire reel to be left in its 
normal position The wire is fed in at 
40 degrees from horizontal which gives 
the maximum effective throat for hori- 
zontal fillet welds. 

INKS FOR RUBBER 

Penetrate Surface; Plastics, 

Enamels, Also Marked 

Compounded for the purpose of trade- 
marking and imprinting rubber— both 
natural and synthetic— and plastics as 
well as for marking enamel and lacquer 
insulations on wire and cable, several 
new inks are available in liquid or 


paste form. Separate inks are used for 
each material and the ink for rubber 
marking can be furnished in a variety 
of standard colors. 

The liquid-form inks are designated 
as Aero Inks, while the paste-form 
inks are known as Acromark Inks. 
Liquid inks are applied by hand or 
machine, m standard liquid-type ink 
fountains, and are furnished m vari- 
ous drying characteristics to suit the 
application. The paste-form inks also 
are applied by hand, or by mechanical 
means m standard ink feeds and are 
said to be as easy to handle and control 
as regular printers’ ink. 

In the marking of rubber, these inks 
are described as permanently penetrat- 
ing the surface of the rubber and dry- 


SENSATIONAL WAR BARGAINS 

in LENSES and PRISMS 


NOW! MAKE YOUR OWN 

BINOCULARS! 

Complete Set of LENSES 
and PRISMS from 
Navy's 7 x 50 Model 

SAVE up to $150! 



TO KEEP POSTED on all our new 
Optical Items, send 10t* and your name 
and addiess to get on our regular 
“Flash” mailing list. 


BATTERY COMMANDER’S TELESCOPE, 
MODEL BC-65 — Complete with Tripods 
10 powei New, in peifect. operating con- 
dition A Binocular tvpe instrument Gov- 
ernment cost approx $1300 00 each. 

Stock # 900-S . $245.00 Postpaid 

NEW PROJECT BOOK — HGMEBUILT 
RIFLESCOPES . . . SO^ Postpaid. List of 
available Riflescope Lenses sent FREE with 
book 

SECONDS IN PLANO-CONVEX CONDEN- 
SING LENSES— Diam. 4-7/16", PL, GVa". 
Stock # 1068-S 70<* each Postpaid 


Heie’s an unusual opportunity to seciue a fine set of 
Binoculais at a ti emend o«s saving of money Build them 
yo m self with all of the voiy same optics contained in the 
Navy's 7 Powei Glasses Oi you can const luct a Monocular 
O/ji a Binocular) in which case exactly one half quantities 
oi the Binoculai Components will be furnished All Lenses 
and Prisms inc in excellent condition Lenses aie 
cemented and have the new low reflection coating complete 
assembly directions included foi either project 
Slock # 5 102 -S— Binocular Set of Lenses & Pi isms 

$25 00 Postpaid 

Stock # 5103-S — Monocular Set of Lenses <5c Piisms 

$12.50 Postpaid 

UNMACHXNED LEFT AND RIGHT BODY AND COVER 
PLATE CASTINGS. 

Stock #820-S . . . . .... $2.50 Postpaid 


RAW OPTICAL GLASS— An exceptional 
opportunity to secure a laige variety of 
Optical Pieces both Crown and Flint Glass 
(seconds) in varying stages of processing 
Many pi ism blanks 
Stock No 703-S — 8 lbs (min. wt.) 

$5 00 Postpaid 

Stock No. 702- S — V/z lbs $1.00 Postpaid 
POLARIZING RING SIGHT (Something 
New in Optics) — Utilizes the inteifeience 
pattern cieated by a basal section of 
calcite or sodium nitrate crystal between 
ciossed polarizers Diam 32 mms — Thick- 
ness 7 mms 

Stock # 2067-S ... $2 00 Postpaid 

ACHROMATIC LENSES 


CARRYING CASE WITH STRAPS FOR 7X 50 
BINOCULARS Modern synthetic rubber construc- 
tion — brand new — a regular $12 00 value 
Stock # 44-S (Price includes tax) . $4 80 Postpaid 

“OUR ADVERTISING SPECIAL”— 15 Lenses plus 
10 -page Idea Booklet Make your own telescope, 
micioscope, magnifier, di awing piojectoi, Koda- 
chiome Viewer, use for experimental optics, copy- 
ing, ultra close-up shots, etc Many uses 
Stock #1-S . . $160 Postpaid 

NEW 50-PAGE IDEA BOOK, “FUN WITH 
CHIPPED EDGE LENSES”— Contains wide vaiiety 
ol piojects and fully covois the fascinating uses of 
all Lenses in set listed above — only $1.00 Postpaid 

ALL THE LENSES YOU NEED TO MAKE 
YOUR OWN TELESCOPE* 

AH Are Achiomatic Lenses 


GALILEAN TYPE— Simplest to make but has 
nanow Field of View 

Stock #5018-S — 4 Power Telescope .$1 25 Postpaid 
Stock # 5QQ4-S— 

Small 2 Power Pocket ^Scope $1 00 Postpaid 

PRISM TELESCOPES— Uses Fnsm instead of 
Lenses to Erect Image Have wide field of view 
Stock #5012-S — 20 Powei Telescope $7 25 Postpaid 


35 MM. KODACIIROME PROJECTING LENS SET 

— Consists of 2 Achromatic Lenses foi projecting, 
plus 2 Condensing Lenses and piece of Heat Absoib- 
ing Glass with dilections 

Stock No. 4029-S $3 10 Postpaid 


SPECTROSCOPE SETS , . These sets contain all 
Lenses and Piisms you need to make a Spectio- 
scope plus FREE 15 -page Instruction Booklet. 

Stock No 1500-S— Hand Type . . . $3 45 Postpaid 

Stock No. 1501 -S — Laboratoiy Typo $6.50 Postpaid 


ACHROMATIC TELESCOPE OBJECTIVE LENSES 
—Cemented — Diam 52 mm., F L. 8 l /» inches. 
Slight seconds 

Stock #6188-S $3 50 Postpaid 


POLARIZING FILTER— Diam 73 mm Perfect con- 
tion 

Stock #637-S $3 00 Postpaid 



Dia 

F L 


Stock No. 

in mms. 

in mms. 

Fric© 

6158-S* 

18 

80 

$1 00 

6162-S 

25 

122 

125 

6164-S* 

26 

104 

.80 

6168-S 

29 

76 

1.25 

6171-S 

32 

171 

1,00 

6I73-S* 

34 

65 

1 00 

6176-S* 

38 

131 

1.00 

6177 -S* 

39 

63 

1 10 

6178-S* 

45 

189 

1 50 

6179-8* 

46 

78 

1.25 

6182-S 

27 

51 

1.25 

6I83-S 

44 

189 

2 50 


“•ASTERISKED ITEMS aie uncemented, but FREE 
cement and Directions included with uncemented 
sets USES — Use these Lenses for making Project- 
ing Lenses, Low Power Microscope Objectives, cor- 
rected magnifieis substitute enlarging Lenses Eve- 
Piece Lenses, Micro-photography, Gadgets, Optical 
Instruments, etc etc. 

MAGNIFIER SET — 5 Magnifying Lenses . Powers 
from 1 to 10 Vanous diam. for many uses Free 
Booklet on Home-made magnifiers included 

Stock # 1026-S . $2.00 Postpaid 

TANK PRISMS— Plain or Slivered 90-45-45 deg 
long, 2 1 /«" wide, finely ground and polished 
Stock #3004-S Slivered (Peifect) $2.00 Postpaid 
Stock #30Q5-S Plain (Perfect) $2,00 Postpaid 

Stock # 3100-S Slivered (Second) .$100 Postpaid 
Stock #3I01-S Plain (Second) . . $100 Postpaid 

(Illustrated Book on Prisms included FREE) 

MOUNTED PROJECTION LENS 

A mounted f 2 1; 3 5 inch FL Projection Lens 
mfd on a Navy contract to be used on a 35 mm, 
Projector Low reflection coated. Perfect condition. 
Black finish threaded at real end. Outside diam. 
approx 2 inches. 

Stock #4031-S $12,00 Postpaid 

WE HAVE LITERALLY MILLIONS OF 'WAR 
SURPLUS LENSES AND PRISMS FOR SALE AT 
BARGAIN PRICES. WRITE FOR CATALOG “S” 
—SENT FREE1 


Order by Stock No. — Satisfaction Guaranteed — Immediate Delivery 

EDMUND SM¥J10E ED., P. 0. AUDUBON, NEW JERSEY 
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mg m a flexible state to eliminate 
cracking off or other later deterioration. 

The inks developed for marking 
plastics and enamels are also claimed 
to combine with the surface of the 
material and actually become part of 
it. 

It is noted by the Acromark Com- 
pany that the success in developing 
these inks lies m penetration rather 
than a simple coating, because m most 
instances a mark must remain a part 
of the material for the surface life of 
the product. 

SCISSORS SHARPENER 
Assures Keen Edges 
at Proper Angles 

M ade in a single stamped and nickel- 
plated unit, a new scissors sharpener 
grips a Carborundum stone at an exact 
manufacturer’s angle for producing a 
keen cutting edge on dull shears and 
for maintaining the sharpness of new 
scissors. 

In use, one scissors blade is held in 
the left hand and the flat angle guide 
of the sharpener is placed against the 
blade. This brings the cuttmg stone 



A Carborundum stone does the job 


down on top of the blade and in posi- 
tion for sharpening. A few two-way 
strokes are said to be all that is neces- 
sary to re-edge a dulled pair of scis- 
sors. 

The quarter-inch square by one inch 
long Carborundum stone may be moved 
forward or backward in the holder 
and may be turned to any of its four 
surfaces so that sharpening operations 
will not wear grooves in the cutting 
surface of the stone. The device is dis- 
tributed by South East Merchandise 
Company. 

ALUMINUM PAINT 
Retains Qualities in 
Ready-Mixed Storage 

A stabilizer used in the manufac- 
ture of a ready-mixed aluminum paint 
is reported to give package stability 
and prevent the paint from darkening 
in the can even after opening. Also, 
the paint indicates less tendency to 
tarnish after application. 

Called Chromatone, and intended for 
indoor or outdoor application on a wide 
variety of materials — metal, wood, glass, 
and other hard surfaces — the new paint 
formula is said to have high* protective 
qualities. Featuring both rust and heat 
resistance, successful use on heaters, 


radiators, tanks, plumbing, and so on 
is described for the paint by the manu- 
facturer, The Alumatone Corporation 
Good drying and lasting qualities, 
and a higher percentage of leafing 
properties which improves hide and 
adds luster are also claimed The paint 
sets in 20 minutes, dries in two to four 
hours, and may be applied by brush 
or spray. 

NYLON ROPE 

Resists Deferiorafion / has 
Elasticity , Strength 

Over 29,000,000 feet of nylon filament 
is contained m 100 feet of V 2 inch- 
diameter nylon yacht rope This im- 
pressively large figure indicates the 
ultra-fineness of a filament of nylon 
Nylon yacht rope is said to possess 
many distinct advantages, including 
higher tensile strength, greater elas- 
ticity (which makes it valuable in an 
anchor line for easier riding and safer 
tension), resistance to rot and marine 
decay, and ease of handling. Dry or wet, 
nylon, it is reported, does not get stiff 
or hard, or jam in blocks. Also, it can 
be stored even when wet and will not 
deteriorate in storage lockers. Longer 
wear and greater beauty are other ad- 
vantages. 

According to Plymouth Cordage 
Company, nylon ropes are also being 
used by ranches and rodeos as lariats. 
On mule spinners in textile mills, it has 
been found that nylon drive ropes re- 
duce machine shut-downs. 

ROTARY PLANER 

Cuts Wood , Metal, Plastics 
Without Tearing 

Quickly fitted to any drill press, a 
new Safe-T-Plane, will plane, rout, 
panel, bead, or rabbet to any depth m 
wood working materials. Positive cut- 
ting action of the high-speed steel, 



Above: View of the cutter of the new 
rotary planer. Right: The planer in 
use in a standard power drill press 

shear-type blade is said to eliminate 
scraping or tearing in hard, medium, 
or soft woods, including balsa, irre- 
spective of grain position. A special 
cutter is available for making square- 
shouldered cuts, another for work in 
non-ferrous metals and plastics. A 
single cutting blade, “one-spot” blade 
adjustment, the addition of a protec- 
tive hand and eye guard, and light 


weight are features of the tool. The 
bell guard directs flying chips down- 
waid. Only one blade sotting is neces- 
sary and no separate adjustment of 
multiple cutters is required. 

SHORT-RUN PARTS 
For Machinery , Made 
Economically of Plastics 

Less expensive than machined metal 
and more durable and dimensionally 
stable than wood, moldings of Laminae 
resin and Aberglas cloth have been 
used as label hoppcis on packaging 
machinery. These hoppcis have been 
a problem in precision labelling ma- 
chineiy, because of the complexity of 
shapes and sizes which must be han- 
dled by them quickly and aecuiately 
The problem was solved by molding 
hoppers from a low-pressure resm 
laminate, called G las tic, to produce 
small runs economically. The rein- 
forced pasties parts have proved to be 
quite satisfactoiy, as far as strength, 
wearability, and appearance are con- 
cerned, The technique appears suited 
to use on printing and other produc- 
tion machineiy where special parts are 
required in relatively small quantities. 

ELECTRICAL TACHOMETER 

Mounts Generator on Machine 
and Meter in Remote Spot 

F or permanent installation where a 
“pick-up-unit” or generator must be 
mounted permanently on a machine, 
and the meter mounted on a panel far 
removed from the generator position, 
a new" electrical tachometer employs a 
generator consisting of a small, per- 
manent Alnico magnet motor mounted 
on precision-sealed ball bearings and 
capable of continuous operation at any 
speed within the limits of the meter* 
The meter or indicating instrument 
is a rectifier type, including a sturdy 
D’Arsonval movement. It is capable of 
withstanding a momentary overload 
up to four times the maximum speed 
indication without damage. 

For installation up to 200 feet the 
unit may be connected with two-con- 
ductor No 18 Insulated wire. For 
longer distances, it is recommended 
that the manufacturer, Ideal Indus- 
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All Serious-Minded Production Men 

SHOULD HAVE THIS FREE BOOKLET! 


tries, Inc., be consulted for proper size 
of conductor. 

The meters are rectangular in shape 
and available in either three- or 
seven-mch sizes. Both are available in 
three scale sizes — 0-1250, 0-2500, and 
0-5000 revolutions per minute 

RAYON FABRICS 
Fade Less with 
Anti-Fume Chemical 

F aster colors on acetate-rayon fabrics 
are made possible through development 
of Anti-Fume DE Paste, a new atmos- 
pheric gas-fading inhibitor. Certain 
dyes which previously faded when ex- 
posed to atmospheric gas fumes are 
given better fastness by the use of 
small quantities of this chemical ma- 
terial. 

The Du Pont product is substan- 
tively absorbed by the fabric, and its 
protective effect persists after repeated 
washings and dry cleanings. It may be 
used with numerous popular shades on 
acetate rayon. This material is applied 
during the dyeing operation, and re- 
quires no additional equipment. 

STAR TIME 
Told by New Watch 
for Astronomical Use 

A sidereal time watch, featuring an 
accurate 8-day movement and a 24-hour 
dial with a sweep-second hand, is now 
available at a lower cost than the usual 



astronomical watches. The Waltham 
sidereal time watch, when used with 
proper astronomical charts, tells at 
what instant celestial bodies are cross- 
ing the meridian. It is expected that 
the watch, said to be mathematically 
accurate, will be helpful to both ama- 
teur and professional astronomers. 

PLASTICS-GLASS SHEETS 
Form Durable and 
Decorative Lamp Shades 

Unusually attractive lamp shades with 
the appearance of antique parchment 
are now being made with a new kind 
of Fiberglas-plastics combination. Said 
to be highly practical as a decorative 
lamp shade material, the glass-plastics 
combination is impervious to heat and 
moisture and does not warp, wrinkle, or 
sag. Cleaning with soap and warm wa- 
ter is entirely possible. In fabrication, 


FORGING AHEAD IN BUSINESS 
contains a message of particular im- 
portance to production men. This is 
your opportunity to obtain a copy of 
this famous book, which has been de- 
scribed as a "turning point in the 
lives of literally thousands of men” I 
- Although "Forging Ahead in Busi- 
ness” has been distributed to more than 
3,000,000 men, today’s timely edition 
was written in the light of recent world- 
wide developments. Its 64 pages repre- 
sent more than three decades of suc- 
cessful experience in training men for 
leadership in business and industry. 

It demonstrates the method which 
the Alexander Hamilton Institute uses 
to give you immediate help in your 
present position, while preparing you 
for post-war opportunities. Subjects 
directly related to the work you are 
doing now, PLUS other subjects of 
fundamental value to the business 
executive, are discussed in the book and 
placed in significant relation to one 
another. Thus, a helpful, over-all pic- 
ture is provided. 

Said one man who had sent for 
"Forging Ahead in Business”: 

"In thirty minutes this little hook 
gave me a clearer picture of my 
business future than Vve ever had 
before ” 

. . . and that represents the opinion of 


the Institute’s 400,000 subscribers, in- 
cluding 134,000 production men! 

The booklet further explains how it 
is possible to offer this essential train- 
ing in a minimum of time; how the In- 
stitute program fits in with the most 
crowded of post-war schedules. 

Among the prominent industrialists 
who assisted in the preparation of the 
Course, which is described in "FORG- 
ING AHEAD IN BUSINESS” are: 
Alfred P. Sloan, Jr., Chairman of the 
Board, General Motors Corp.; Thomas 
J. Watson, President, International 
Business Machines Corp., and Frederick 
W. Pickard, Vice President and Direc- 
tor, E. I. du Pont de Nemours SC Co. 

Send for 

“FORGING AHEAD IN BUSINESS” 
TODAY! 

Frankly, this booklet has no appeal for 
the immature mind. It does not interest 
the man who, for one reason or an- 
other, is wholly satisfied to plug along 
in a mediocre job. But, for the alert, 
future-minded individual — the man with 
ambition and "drive” — "Forging Ahead 
in Business” has a message of distinct 
importance. If yon feel that it is in- 
tended for you, don’t hesitate to send 
for a copy today. Simply fill in and 
mail coupon below. 


ALEXANDER 

HAMILTON 

INSTITUTE 


Alexander Hamilton Institute 

Dept. 35, 71 West 23rd Street, New York 10, N. Y. 
In Canada, 54 Wellington St., West, Toronto I, Ont. 
Please mail me, without cost, a copy of the 64-page 
book— -"FORGING AHEAD IN BUSINESS/* 


Name. . , . . , 

Firm Name 

Business Address 

Position 

Home Address 
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^ UNINTERRUPTED 

J Longtime (up to 1 2 hours) Conference 
[ & Telephone Recordings on Safety Film 
Models for Dictation "TALKIES" 


ECONOMICAL 
| PERMANENT 
! INSTANTANEOUS 
. PLAY-BACK. 


MILES REPRODUCER CO viInc* SI 2 ISROAiS^/AYi N*Y*3 


FREE 

25,000 books of all pub- 
lishers listed m our 52nd 
Annual Bargain Catalog of .wu pages uia-tnne lavomes 
— latest “best sellers ” Reference, Fiction, Juvenile, 
History, Scientific, etc Supplying schools, colleges, li- 
braries and thousands of individual custo-neis Send 
postcard today for our new 1947 catalog, “Bargains m 
Books ” 

THE BOOK SUPPLY CO., Dept. 194 

564-566 West Monroe St , Chicago 6, Illinois 



— Qa*t 'Ijou — 
SOLVE A PROBLEM 

iuy dilmMAittfy it? 



Have you ever struggled 
with a problem for hours, without 
success? Have you finally retired at 
night with all avenues for its solu- 
tion closed? Do you know that you 
can transfer such a problem from 
your exhausted, objective thinking 
mind, to the profound intelligence 
of your subjective faculties — and 
often awaken with a forceful, com- 
plete idea — the solution? The exact 
mental formula for this method is 
one of the practical studies of the 
Rosicrucian teachings. 


Accept Util Qljft Bock 

The Rosicrucians are a world-wide 
fraternal group of men and women, 
devoted to an investigation of the 
mysteries of life and self. For fur- 
ther explanation write for their 
fascinating free book, “The Mas- 
tery of Life.” 


Address: Scribe V.X.B. 


^TRUTHS AGELESS AS TIME 


SAN JOSE (AMORC) CALIFORNIA 


the material can be sewed, pleated, or 
glued. 

In addition to the antique -parchment 
type, the laminated sheet is also made 
m types resembling copper and gold — 
all with textures of decorative interest. 
These are adaptable to various light 
transmission requirements, ranging 
from translucent to opaque, and are 
equally pleasing to the eye with or 
without a light behind. 

The basic sheeting, produced by Poly- 
plastex, is also being adapted to use 
for decorative screens, wall panelling, 
and table mats, as well as display and 
packaging materials. 

BENCH PRESS 

Capable of Production 

Speeds on Variety of Jobs 

Unusually compact, a four-ton bench 
punch press, designed to approximate 
the performance of larger presses, 
weighs only 215 pounds and operates at 
a speed of 285 revolutions per minute 
with a standard-speed electric motor 
Features include a precision-ground 
shaft that is keyed by means of a press 



Die space is 5 3 4 inches 


fit to a large eccentric; over-size bronze 
bushings; and frames cast in one piece 
from semi-steel, heat-treated and 
heavily reinforced at stress points. A 
further feature of this press is an open 
back that makes it possible for work 
to be inserted from the front as well 
as from the sides. 

When the ram is in up -position, a 
5 3 A~inch die space is available. The 
six by eight-inch bolster plate has a 
thickness of one inch and has a two 
mch hole in its center. 

The builder, Benchmaster Manufac- 
turing Company, points out that al- 
though it was specifically designed as 
a punch press, this machine is also 
adapted to do stamping, marking, 
punching, crimping, riveting, and other 
high-speed production operations. 

SILVER ALLOYS 
Provide Low-Cost Joints 
In Two Temperature Ranges 

Two brazing alloys featuring lower 
silver content and called Easy-Flo 45 
and Easy-Flo 35 have recently been 


Editorial purpose of Scientific American 
is to provide its readers with thought- 
provoking feature articles and shorter 
items on all phases of industrial tech- 
nology In every case the material is 
drawn directly from industry itself 
The Editor will be glad to refer in- 
terested readers to original sources 
and, when available, to additional 
literature giving further details of a 
more specialized nature. 


made available. The first-named alloy 
contains 45 percent silver, plus copper, 
zinc, and cadmium. One of its features 
is a low melting range — 1120 to 1145 
degrees, Fahrenheit. The joints pro- 
duced between ferrous, nonferrous, and 
dissimilar metals are said to be strong, 
ductile, and leak-tight. The manufac- 
turers, Handy and Harman, state that 
it offeis the full advantages of alloys 
with a higher silver content but due to 
less silver m its composition provides 
an economy to help offset the recent 
increase m the price of silver. 

The 35 percent alloy has quite differ- 
ent characteristics, a wider melting 
range — 1115 to 1295 degrees, Fahren- 
heit — and is free flowing at an excep- 
tionally low temperature for an alloy 
containing 35 percent silver It is in- 
tended for the economical production 
of joints between ferrous or nonferrous 
metals which arc high in strength and 
ductility and is appropriate to use m 
places where its higher working tem- 
perature is not objectionable. 

FRUIT COUNTER 
Gains Accuracy with 
Non-Bruising Plastics Paddle 

E lectrically -operated citrus counters 
used in the highly orgamzed citrus 
fruit industry are now equipped with 
“paddles” molded of transparent, tough 
Tenite plastics. The paddle is that part 
of the counter which the fruit touches 
as it travels down a moving belt. Elec- 
trical apparatus contained within the 
paddle records the number of pieces of 
fruit counted by the paddle. 

Light weight and toughness are the 
two principal characteristics required 
of the material used m the paddle — 
the paddle not only must not bruise the 



High-speed, non-brussing fruit count- 
er uses light-weight plastics paddles 
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Make Your Own 


TELESCOPE 


j^XTENSIVE, practical insti notions 
lor making excellent telescopes 
capable ol serious astronomical 
work, including the glass mirrors 
and at a cost of less than $25 for 
materials, are presented in 

AMATEUR TELESCOPE 
MAKING 

(500 pages, 316 illustrations) 

$4 00 postpaid, domestic, foreign $4 35 

^FTER you have made your tele- 
scope, there will be other optical 
apparatus that you will want to 
make. Then the book you will 
need is 

AMATEUR TELESCOPE 
MAKING — ADVANCED 

(650 pages, 361 illustrations) 

$5 00 postpaid, domestic; foreign $5 35 
Ask for detailed information on 
these two practical hooks on an im- 
portant scientific hobby. A postal 
card will do. 


SCIENTIFIC AMERICAN 

24 West 40th Street, N Y. 18, N. Y. 



GEARS 

in Stock— Immediate Delivery 

Ocftra Bpeed reducers, enrockcta. thrua® 
bourinca flexible oourilmss putlcya. etc A 
complete line lacarried inourChicftsraatook. 
Canttlaofiuotoonflpeeinliteitraof any kind. 
Send ue your blue prints and inquiries. 

Writ® for Catalog No, 20 

CHICAGO GEAR WORKS 
440-50 N Oakley Ave , Chicago 12, III. 



Manufacturers every whei e 
In striving to keep ahead 
of competition aie buying 
up patent rights so that 
they will have new items 
to make and sell Hence, 
the wise thing for you to 
do is also to act at once 
Protect your invention — 
and yourself — by apply- 
ing fox a patent now. 


GET FREE “PATENT GUIDE" 

Our free 48-page “Patent Guide’’ tells 
what details are necessary to apply 
for a patent, and countless other facts 
you will want to know Mail coupon 
for Free “Patent Guide” and “Recoid 
of Invention” form today 


CLARENCE A. OBRIEN 
Er HARVEY B. JACOBSON 


Registered Patent Attorneys 
65-L Adams Bldg., Washington 4, D. C. 
Please send youtf 48-page ’“Patent Guide” 
and ^ your “Record of Invention” form 
FREE. This request does not obligate me 


Name . , 
Address 
City .. 


State 


1*J 


fruit which passes under it, but also 
it must not bounce alter being struck 
by the fast- traveling fruit This insures 
accurate counting and lecording. The 
2 V 2 -ounce Temte paddle is reported to 
have stood up well under continual 
use. 

Screw holes are drilled in the plas- 
tics so that the two parts of the paddle 
— housing and cover — may be fastened 
together Electrical parts are tapped 
in during final assembly 

LOAD MOVER 

Weighs 27 Pounds, 

Adjusts to Article Carried 

Constructed entirely of magnesium, 
a new light-weight two-wheel truck 
weighs 27 pounds as compared with its 
steel predecessor’s 58 pounds One of 
its features is the fact that it is ad- 
justable m length fiom 41 to 58 inches, 
and in width fiom 19 to 29 inches, 
making it practical for handling stoves, 



refrigerators, and other items of varied 
size. Also, stairway hand holds are 
provided which fold under and snap 
out of the way when the mover is 
being used as a two-wheel truck and 
which are extended for use as hand 
grips when loads are carried up or 
down stairways. 

The truck is equipped with rubber- 
cushioned main roller wheels. Two 
smaller wheels built into the main 
supporting members permit pivoting of 
the truck on landings and facilitate 
moving ai tides into recesses. 

Made by Keen Manufacturing Cor- 
poration, the load movers were de- 
veloped in co-operation with The Dow 
Chemical Company. 

BATTERY WATER 
Rarely Needed with 
Extra-Capacity Case 

A new automotive battery, which is 
said to have three times as great a 
water reserve as conventional batteries 
yet fits standard auto cradles, has re- 
cently been placed on the market. 
Built with a specially molded hard- 
rubber container one-quarter inch 
higher* than ordinary units, the battery, 
called Sta-Ful, achieves its extra water 
capacity by increased interior space. 
The extra space was obtained by 



ANNOUNCING ! 

First-surface mirrors of 
RHODIUM are now added 
to our well-known family of 

CHROLUMINUM AND 
DUOLUX. 

RHODIUM surfaces are as 
hard as most steels , and will 
not tarnish under any known 
conditions of use* 

RHODIUM for ruggedness ! 
CHROLUMINUM for brilliance! 
DUOLUX for semi-reflection! 

Write for folder of information 
and prices. 

High-vacuum 
chambers are used 
in the production of 
our mirrors . 
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Time-saving versatility and 
split-thousandth precision 
make South Bend Lathes 
a wise choice for any shop. Ease and speed of set- 
up, wide range of spindle speeds and power feeds, 
full quick change gear mechanism, convenient con- 
trols and easy-to-read graduations are aids to fast, 
smooth, accurate operation. 

WRITE FOR CATALOG 
Send today for latest, fully Illus- 
trated catalog:. Please state size 
lathe in which interested — 9'% iO", 
13", 14%", or 16" swans. 

Lathe Builders Since 1906 


SOUTH BEND LATHE WORKS nr 


j 458 E. Madison St., South Bend 22, indtonajp 

I Send /<*FREE LITERATURE on I 

1 PATENTS 1 

AND TRADE MARKS 

.SNOW £- CO. 

Reg* Patent Attorneys Since 1 875 
1 430 Snow Bldg. Washington 1, D. C.i 



ARMY AUCTION BARGAINS 

Shot gun nipples 25 each 

nipple 


Revolver nipples 


,50 


Krag gun sling, used .30 

Krag rear sight, new 1.00 

Flint pistol barrel 35 

Cossack pistol holster 40 

Cadet Cart, box 30 

Prices do NOT include postage. 1945 catalog, 
308 pages $1 00 Special circular for 3< stamp. 

FRANCIS BANNERMAN SONS 
501 Broadway 12, N. Y. 



lltlSIWl IfiSiS i IIS®- ? 

• MODEL MAKERS 

• MAINTENANCE 

• HOBBY SHOPS 

• HOME SHOPS 

• SALVAGE PARTS 


FREE Details&Sample 


Easy fa Plate CHROMIUM 

GOLD, SILVER, NICKEL, COPPER 
. . . For Pleasure and Profit! 

It you have a workshop — at home 
or in business — you need this new 
Warner Electroplafcer. At the stroke 
of an electrified brush, you can 
electroplate models and projects — 
you can replate worn articles, fau- 
cets, tools, fixtures, silverware, etc. 
with a durable, sparkling coat of 
metal . Gold, Silver, Chromium, 
Nickel, Copper or Cadmium Method 
is easy, simple, quick. Everything 
furnished — equipment complete, 
ready for use By doing a bit of wort 
for others, your machine can pay for 
itself within a week. So make your 
shop complete by getting a Warner 
Electroplater right away. Send to- 
day for FREE SAMPLE and Illus- 
trated literature. ACT AT ONCE] 
WARNER ELECTRIC CO., DEPT. S-42 
1S12 Jarvis Avenue, Chicago 26, in. 


J VAINER OiCTRIC CO., 1 S12 Jarvis Ave., Chicago 26 , Dept. 

I Gentlemen: Send Free Sample and Details to: | 

I Name. - , I 


I 


I Address J 

1 City — Zone State g 


lowering inside bridges at the bottom 
so the plates, increased in number 
from 15 to 17, are located at a lower 
level in the battery, thus giving extra 
headroom over the separators at the 
top. This in turn allows more room for 
water which, in addition, now has so 
far to fall before evaporation has ex- 
posed the plates that the Electric Auto- 
Lite Company estimates in normal use 
the Sta-Ful needs water only three 
times a year. 

Further, it is claimed that the extra 
water results in milder average 
strength for battery acids which tend 
to eat away plates more quickly when 
concentrated. 

TAP BREAKAGE 

Reduced on Tough Forgings 

by Specially Ground Tool 

Special steel crankshaft forgings, 
when heat treated for high strength, 
tend to develop a crystaline structure 
that resists cutting. Conventional taps 
used on the forgings shear frequently 
at the tooth roots in addition to dulling 
rapidly and requiring reconditioning 
which impairs production schedules. 

Now, a specially designed, ground 
tap is reported by Detroit Tap and 
Tool Company to distribute the cut- 



production doubled, breakage reduced 


ting load over a 3-% thread chamfer 
on each of six straight flutes. Also, 
eccentric relief of the chamfered sec- 
tion is minimized to provide maximum 
support of the cutting edges and main- 
tain full concentricity of the , thread. 
By these means, it is said, reduction 
m threading rejects have resulted and 
production has been more than doubled. 
Further, tool costs were materially re- 
duced by the production of an average 
of 700 pieces between grinds. Tap 
breakage is claimed to be entirely 
eliminated. 

INDUSTRIAL PUMPS 
Combine Automatic Prime 
and Centrifugal Action 

Electrical and belt-driven self-prim- 
ing centrifugal pumps, in sizes to han- 
dle 50 to 4000 gallons per minute, will 
be made available on an expanded pro- 
duction, basis. As explained by their 
manufacturer, Marlow Pumps, an un- 
usual diffuser design allows the pumps 


DIAMONDS 

Economical Tools of Industry 

Many production processes can use 
diamonds with profit — but only when 
they are properly utilized to obtain 
maximum results. Now you can obtain, 
in one volume, complete and concise 
information on industrial diamonds and 
their uses in hardness testing, wheel 
dressing, cutting metallic and non- 
metallic materials, machining glass, 
rock drilling, and wire drawing. All of 
this, and more, in 

DIAMOND TOOLS 

By Paul Grodzinski 

Technical consultant, Industrial Diamond 
Review, London 

$4.60 postpaid 
Order from 

SCIENTIFIC AMERICAN 

24 West 40th Street, New York 18, N. Y. 


LARGE OBJECTIVES 


2 3 / 4 " O D. 15" focal length 

NEW — ACHROMATIC — COATED - 
IN PEDESTAL MOUNT 
while they last #15.00 ea. postage extra 
remit with order 


F W. BALLANTYNE P. O. Box 382 

Point Pleasant New York 


THE BINARY SLIDE RULE 


equals a 20 Inch 
Straight Slide Eule in 
precision. Has C, Cl, 
A, K, Log, LL1, LL2. 
LL3, LL4, Binary, Add 
and Subtract Scales, 
Gives Trig. Functions 
from 0 to 90 degrees 
and reads to 1 Minute. 
The Engine - divided 
Scales are on white 
enameled metal. Per- 
manently accurate. Dia. 
& l A ,f Large figures and 
graduations eliminate 
eyestrain Exceptional value and utility. Price, 
with Case and Instructions, $5 80 Circulars free. 
Your money back if you are not entirely satisfied. 

Gilson Slide Rile Go., Stuart? Fla. 

Slide Rule Makers since 1915 



When you write to advertisers 
• The Editor will appreciate it 
you will mention that you saw 
it in 

SCIENTIFIC AMERICAN 
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15,000 1077 

FORMULAS PAGES f 

1 HOPKINS’ 

“CYCLOPEDIA 
OF FORMULAS” 

Thousands of copies of this ac- 
knowledged leader among books of 
formulas are being used daily. j 

$6.00 postpaid (Domestic) 

$6 50 postpaid (Foreign) 

Order from 

J SCIENTIFIC AMERICAN 
? 24 West 40th Street, New York 18, 

I N. Y. 
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SPECIAL OPTICAL GLASS 

New Type Schmidt Camera and Television 
Mitror Blanks. 7" Dia. Moulded 6" Radius 
Concave Curve, Ribbed Back $ 2.45 ea 

4" Dia Moulded Blanks 5" Rad Cutve 

$ 85 ea 

7" Dia l z" Thick Moulded Hat, Optical 
Ciown Correcting Plates $51 35 ea 

WRITE FOR FULL INFORMATION 

NASSAU OPTICAL CO. 

BOX 602, WEST SAYVIUE, N. Y 


ALNICO MAGNETS 



Are again available 5 /a x 
5 /e x % Small Horseshoes 
2 for . . $1 00 

6 volt AC Relay SPDT 79 



This is 
Perhaps 
the WORLD’S 
SMALLEST 
M0T0R 


1" x l 1 8 " x 2" made for 27 volts DC 
l uns on 4 Flashlight battenes 
REVERSIBLE 
DRIVE it as a generator' 

BLAN, 64-R Dey Street, New York 7, N Y 




Complete Home J 
STUDY COURSES and ' 

self - instruction text- 
books, slightly used 
Rented, sold, ex- 
changed All subjects 
100% satisfaction Cash paid for used courses Full 
details & 100-page illustrated bargain catalog Free. 
Write Nelson Co , 1130 S. Wabash Av , Dept 2-31, 
Chicago 5, III 


INVENTORS 

Patent laws favor the inventor who acts 
piomptiy We are Registered Patent At- 
torneys fully qualified to represent you at 
the Patent Office Remember, the details of 
votu invention do not have to be 100% 
peifect before you can obtain patent First 
step is to have us conduct search of the 
pi ioi* 0 8 patents and render a report as 
to its patentability Our Search Report is 
vexy valuable to you in that it clears up 
the course you should take in regard to 
your Invention Send * at once for further 
particulars on how to protect your invention 
and “Invention Record” form Request does 
not obligate you 

McMorrow, Berman & Davidson 

Registered Patent Attorneys 

175-P Victor Building, Washington 1, D C. 



Speaai design makes a new line of 
centrifugal pumps self-priming and 
able to handle a variety of liquids 


to prime and re -prime automatically 
without recnculation or the use of aux- 
iliary mechanical devices As m regu- 
lar centnfugals, the impeller alone 
moves the liquid, thus they combine 
the efficiency of centrifugal pumping 
with dependable, automatic action 

The pumps are made with Vfe to 10- 
inch fittings, and will operate on heads 
10 to 150 feet They handle clear, gritty, 
warm, or volatile liquids 

DISK FILE 

Removes Metal os Clean 

Chips, Creates Little Heat 

Designed to facilitate the facing of 
rough castings, and removing of un- 
wanted projections, such as flash or 
draft, gates, risers, and so on, a new 
disk file is produced for use on light 
alloys, die castings, and plastics It con- 
sists of double-cut segments of solid 
Kennametal, dovetail-wedged into a 
12-mch diameter steel body which can 
be supported and driven by any suit- 
able means The teeth are formed and 
positioned so that the material is 
sheared off in clean-cut chips 

The file body may be attached di- 
lectly to a rotating member of the 



Shearing action gives dustless filing 


driving machine, by socket head cap 
screws, if the machine has a suitable 
supporting flange and centering stud. 
If such means are not available, a 
flanged adaptor may be made. 

Advantages claimed for the disk file 
include increased production rate, bet- 
ter working conditions since material is 
cut off in curled chips rather than 
rubbed off as dust, and less heat 
created in workpiece. 



Smooth, steady power at your fingertips! 
Turn out professional-looking; projects for 
pleasure or profit — ship, plane, train 
models, costume jewelry, wood carvings, 
puppets, initialed tumblers, etc. Works on 
metal, plastic, wood, alloy, glass, leather, 
bone, stone, etc. AC or DC. 25,000 r.p.m. 
Weighs only 12 ounces. 

USE THE RIGHT ACCESSORIES — Choose 
from the complete line — 
right in the Handee plant. 


more than 300 made 


GIFT OF A LIFETIME FOR 
A FRIEND OR YOURSELF 


FREE I 

Ntw 5 2 - p a c ■ 


A 0000 * START 
WITH THE 
HANDEE KIT 
Handee and 45 
most popular ac- 
essories in com- 
pact steel carry- 
ing case. Postpaid, 
$21.5® Hand ee, 
with 7 accesso- 
ries, $20.50. 

Order Now Satisfaction Guaranteed 

CHICAGO WHEEL &MFG. CO. 



MANUAL 


1101 W. Monro© St, Dept SA, 
Chicago 7, HI 


CHANITE SELF-WELDING FLUX 
REPAIRS all ELECTRIC HEATING ELEMENTS 
So simple anyone can make repairs m your 
broken or burnt-out electrical appliances — - 
irons, toasters, stoves 8C etc. Guaranteed 
nothing like it. From our mines to your 
appliances. $1 00 per package. #7.50 per 
doz. Stick form 25#. #2 00 per doz. 

CHANITE SALES COMPANY 
914 South Main Fort Worth 4, Texas 


MINIATURE 
ENGINES 

Gasoline — Steam 
Air — Locomotive 

THE WORLD'S 

MOST FASCINATING HOBBY 
Build them yourself — lit your own shop 





With your own tools 


Si?nd 10 cents for my illustrated 
catalogue listing the world's 
largest selection of miniature 
engine castings and drawings. 

WAYNE MILLER 

Suit. 206 

Engineering Bldg., Chicago 6, U.S.A. 


ANY BOOK IN PRINT 

Delivered at your door We pay postage. 
Standard authors, new books, popular edi- 
tions. fiction, reference, medical, mechani- 
cal, children's books, etc Guaranteed sav- 
ings. Send for Claikson’s 1947 catalog 
gg BSCgg Write for our Kr eat illustrated book 
■ KCE catalog A short < ourse m literature 
The buying guide of 'tOO.OOO book lovers The 
answer to your Christmas «:ift problem Free if 
you write now— today! 

CLARKSON PUBLISHING COMPANY 
Dept SF-6 1257 So. Wabash Ave., Chicago, III. 



MAGIC ELECTRIC WELDER 

110 volt AC- DO, welds, brakes, solders, cuts 
all metals; easy to use t lull directions Com- 
plete with power unit, flame and metallic arc 
attachments, carbons, fluxes, rods, mask. Used 
by the Navy For professional or hobbyist. 
Only $19 95. 

MAGIC WELDER MFG. CO. 

239 Canal St. Dep* PA- 11 New York City 
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The Editors Recommend 


PROCEDURES IN EXPERIMENT 4L PHYSICS — 
By John Strong, PhD. A wealth of useful data of 
a practical land for the constructor, experimenter, 
and shilled craftsman $7.10 

HIGH FREQUENCY INDUCTION HEATING — 
By Frank W Curtis Answers many questions con- 
cerning induction heating and its utility m industrial 
processes Thoroughly practical in scope $3*10 

TOOL MAKING — By C. M. Cole Instructions 
for making and using all kinds, from personal tools 
to arbor presses, lathes, planers, etc , in different 
metals $3.60 

POTTERY PRODUCTION PROCESSES — Edited 

by J. 3 Svec. For amateur and professional alike, 
this compact volume gives specific instructions Par 
ticular atention is called to troubles most likely to 
develop $2 10 

YOUR HAIR AND ITS CARE — - By Oscar L. 
Levin, M D., and Howard T Behrman, M D 
Scientific facts about hair — how to save and beautify 
it, treat infections, and so on Real facts — not a 
“cure-for baldness” screed $2 30 

EXPERIMENTAL SPECTROSCOPY — By Ralph 
A. Sawyer. Covers theory and tvpes of spectroscopes 
and spectrographs, mounting and use of gratings, 
determination of wavelengths, infra red spectroscopy, 
spectrochemical analysis, and so on Somewhat 

elementary but requires knowledge of physics and 
some physical optics $5 10 

ATOMIC ENERGY FOR MILITARY PURPOSES— 
A. General Account of its Development Under the 
\uspices of the United States Government, 1910 19*15 
The famous Smytlie report, tellmg in rcdatively 
non technical language of the developments m 
nuclear physics that lead to the manufacture of the 
atomic bomb Paper cover, $1 35; cloth, $2 10 

PLASTICS — By J. IJ Dubois. Third edition, 
again reused and enlarged, with two four < olor 
plates This is an important book on the whole 
general subject of plastics, plus much brand new 
material on synthetic rubber, manufacturing piocesses, 
and plastics moldings $4.10 

REVISED LAPIDARY HANDBOOK — By J. 
Harry Howard. Practical instructions in gemstone 
r utting and polishing, for both beginner and the 
advanced hobbyist $3.3 0 

EXPERIMENTAL ELECTRONICS — By Ralph 
H. Muller, R. L. Carman, and M. E. Droz 

A solid book of eminently practieil information on 
the characteristics and non communn ation applica 
tions of electron tubes The text describes experi- 
ments and presents results For students, radio 
engineers, communications experts, and the senous 
geneial reader $5.10 

THE MEANING OF RELATIVITY — By Albert 
Einstein. Second edition with added chapter de 
scribing advances since publication of first edition 
some 25 vears ago Requires knowledge of advanced 
mathematics and physics, not a popular exposition 

$ 2.10 

TECHNIQUES OF GLASS MANIPULATION IN 
SCIENTIFIC RESEARCH — By Julius D. Held - 
man , Ph.D. Text covers properties of glass, glass- 
working equipment, basic operations, seals (includ- 
ing metal-to-glass) , and exercises aimed at per- 
fecting technique. $3.70 

A PRACTICAL COURSE IN HOROLOGY — By 
Harold C. Kelly Definite, outright, practical in- 
structions on watch making, repairs, and adjustment. 

$2.85 


Best Sellers 
In Science 


SLIDE RULE SIMPLIFIED — By C. O. Earns. 

How to use a slide rule, without any of the mystifica- 
tion that often surrounds this important tool of the 
engineer Excellent illustrations make eveiy thing 
clear $3 60 including a slide rule, for book alone, 

$2.60 

HOW TO SOLVE IT — By G. Polya. The text 
deals with the general method ol solving problems 
It will be of value to teachers but will also find 
wide use by those who have to solve problems ie- 
quiring scientific reasoning. $2 60 

MACHINERY’S HANDBOOK — 13th Edition. 
“Bible of the mechanical industry ” 1911 pages 

of latest standards, data, and mfoimation riquned 
daily in shop and drafting loom $6.10 

BUILDING INSULATION — By Paul D. Close. 
When, how, and where to use thennal and sound 
insulation Fundamentals as well as practical aspects, 
with many typical examples and their solutions 

$4 60 

ATOMIC ARTILLERY AND THE ATOMIC 
BOMB — By John Kellock Robertson, btandaid 
best seller tor years, describing electrons, protons, 
positrons, photons, cosmic rays and the manufac- 
ture of artifi< lal radioactivity — now with a chapter 
added on the bomb and the difficulties of its pro- 
duction $2.60 

PRINCIPLES OF PHYSICS, VOL. Ill — OPTICS 
— - By Francis fFeston Sears. One of the most 
modern works on physn al optu s availabh today 
At college ltvd, it rovers the sub|ect with emphasis 
on physical pnnoples xatlnr than pia<tnal appli- 
< ations $5 10 

ELECTRONIC PHYSICS By Hector , Lein and 

Sconton. A smiplifud text foi those who desire to 
acquire a sound basis foi following the udvatn e ol 
applied electionus $3.85 

TESTING PRECIOUS METALS — By C. 31. Hoke. 

This guide for those who buy and sell pre< lous 
metals dest nbes testing methods and gives important 
facts that su< h people should know $2 10 

FUNDAMENTALS OF OPTICAL ENGINEERING 
— By Donald //. Jacobs. This new work starts 
out at the veiy beginning, is mainly non mathe- 
matical, and is probably the btst suited of all 

existing books as an introduction to optical design 
Author is a physicist at Burehu of Standards $5.60 

Vi ITH THE WATCHMAKER AT THE BENCH — 
By Donald DeCarle. Simple, practical, straight- 
foi ward mstiuctions on the repair of timepieces, 
with direct imp lu at ions to the manufacture and 
repair of delicate instruments of all kinds. $3.10 

THE PROLONGATION OF LIFE — By Dr. 
Alexander A. Bogomolets. Competent evaluation 
of present knowledge of the mysteries of human 
aging, including full discussion of ACS— anti retic- 
ular cytotoxic serum $1.60 

FEATURES OF THE MOON — By J. E. Spun. 
New volume that includes all of the former “The 
Imbnum Plain Region of the Moon,” plus an ex- 
tended study of the whole Moon 451 largi pages, 
14 Mt Wilson photogiaphs, 95 drawings $5 10 



Conducted by K. M. CANAVAN 


(The Editor will appreciate it 
if you will mention Scientific 
Ameiican when writing for any 
of the publications listed below ) 

Guide Book for Industrial Designers 
Written to suggest applications of 
rubber and synthetic products to in- 
dustrial designers, this 12-page book- 
let presents pertinent information on 
Koroseal, V ibr o -Insulators, Torsilastic, 
rubber-lmed equipment, and other 
products The B. F. Goodrich Com- 
pany, Public Relations Department, 
Akron, Ohio — Gratis. 

A Selective Subject Index for 1945, 
piepared by Willard Kelso Dennis, 
Librarian, Beech Aircraft Corpoi ation 
In 386 pages are covered an enormous 
range of aeronautical literature The 
index will be a great help to anyone 
wishing to secure information on avia- 
tion matters — librarian, student, writer, 
aviation man, or business man. All im- 
portant aeronautical periodicals have 
been indexed, the headings are com- 
piehensive and well arranged. The in- 
dex is being continued in monthly form 
ior the current year Beech Aorta ft 
Cot por ation, Wichita l, Kansas — $5 00 
for 1945 Index. 

Am foam is a 20-page booklet based on 
the use of this newer mechanical 
method of lire fighting — without cnernx- 
cal reaction Information is presented 
on what air foam is, how it is applied, 
and its advantages Pyrene Manufac- 
turing Company, 560 Belmont Ave- 
nue, Newark 8, New Jersey. — Giatis 

Replaceable-Face Hammer is a bulletin 
describing a split-] aw tool which 
permits speedy replacement of faces 
It is designed for use in construction, 
repair, and metal-working operations 
involving surfaces that must not be 
marred Information and prices are 
listed for the replaceable Basa faces 
which are lepoited not to shrink, ex- 
pand, chip, or disintegrate Request 
Bulletin BE-12. Gieene, Tweed, and 
Company , Bronx Boulevard and 238th 
Street , New York 66, New York — 
Gratis. 

X-Ray as a Foundry Control Tool. 

In this four-page reprint informa- 
tion is given on: how X-rays are pro- 
duced, equipment costs, small casting 
production, fluoroscopy, personnel, and 
operational costs. Request Bulletin 
Number R1023 North American Philips 
Company, Inc., 100 East 42nd Street, 
New York 17, New York — Gratis 

Four Steps in Plastics Production 
presents and illustrates Printloid’s 
unusual operation All four steps — 
forming, printing and die cutting, ma- 
chining, design and assembly — are of- 
fered by one company which guaran- 
tees uniformity of production control 
and eliminates the necessity of farm- 


(The above prices are postpaid in the United States. Add, on foreign orders, 
25 for postage on each, hook, except as noted.) 

(All prices subject to change without notice.) 


For Sale by: November, 1946 

SCIENTIFIC AMERICAN, 24 West 40th Street, New York 18, N.Y. 

I enclose for which please forward at once the following books: 


Name 

Address 

Write us for information on books on any subject. ¥e can supply any book in print. 
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mg-out work to different houses This 
catalog contains listings of major types 
of plastics available, with trade names, 
characteristics, and typical applications 
Pnntloid, Inc., 95 Mercer Street , New 
York 12, New Yor k — Gratis . 

Pneumatic Tools This catalog lists a 
complete line of pneumatic tools, in- 
cluding 14 new tools developed during 
the war Capacity and specification 
tables are presented m easily under- 
stood form Request Catalog Number 
12 on your business letterhead. Keller 
Tool Company , Grand Haven , Michi- 
gan 

Hidden Hazards on Your Roof, an il- 
lustrated folder, deals with lepair- 
ing and water-proofing of worn, leaky 
i oofs and also the economical way to 
restore life to cracked or dried-out loof 
sm faces Stonehard Company , 403 

North Broad Street , Philadelphia 8, 
Pennsylv ama . — Gratis. 

Silastic Facts Number 1A. Supple- 
menting Fact Sheet Number 1 (this 
column, July 1946), this sheet covers 
some of the established uses of silicone 
rubber. Six Silastic stocks, now avail- 
able in commercial quantities, are 
recommended for uses where conven- 
tional rubbers deteriorate rapidly be- 
cause of heat or weathering. Dow Corn- 
ing Corporation , Midland, Michigan . — * 
Gratis. 

Rentube Evaporators is a 25-page bul- 
letin containing information on the 
various types of evaporators and their 
details of design. An explanation of the 
function of evaporators and of benefits 
obtained by their use is of special in- 
terest to plant engineers and execu- 
tives. Request Bulletin 364. The Gns- 
com-Russell Company, 285 Madison 
Avenue, New York 17, New York . — 
Gratis. 

Dillon Universal Tester is a 16-page 
illustrated brochure describing this 
equipment and including a complete 
set of tables showing factoring of speci- 
men tests for many materials W. C 
Dillon and Company, Inc., 5410 West 
Harrison Street, Chicago 44, Illinois . — 
Gratis . 

Lap-Ply — A New Technique In Flat 
And Moulded Plywood Manufac- 
ture. In 34 illustrated pages this book- 
let outlines a new process for the more 
economical manufacture of flat, simple 
curved, and complex molded plywood. 
Photographs show some articles being 
made commercially by this process and 
an outline of the advantages claimed 
for the new material is given. Casein 
Company of America, 350 Madison 
Avenue, New York 17, New York . — 
Gratis. 

Recommended Practices For Automo- 
tive Flash-Butt Welding is a 22- 
page booklet containing sections on 
automotive-type steels, flash-welding 
equipment, design considerations, tool- 
ing, welding technique, and inspection 
American Welding Society, 33 West 
39th Street, New York 18, New York — 
30 cents. 


THE HENRY SYSTEM 
Of Finger Print 
Classification 
and 

Identification 

is now in use by most 
of the Police Departments m the 
United States. It is also the system 
which applicants for many Civil 
Service positions must master before 
they can successfully fill all require- 
ments. 

The only book based on the Henry 
System is Frederick Kuhne’s 

“THE FINGER PRINT 
INSTRUCTOR” 

In this 182-page book, written by a 
noted finger print expert who was 
for many years m the Bureau of 
Criminal Investigation, New York 
Police Department, will be found 
complete instructions on every phase 
of the work from taking the prints 
to final identification. Numerous 
photographs and reproductions of 
prints make all details clear. 

Used by many governmental and 
industrial personnel departments 
and by the F.B.I. 

.$4.25 postpaid (Domestic) 
$4.60 postpaid (Foreign) 

Order from SCIENTIFIC AMERICAN 
24 West 40th Street, New York 18, N. Y. 


PATE Ml 

PROTECTION 


INVENTORS — if 
you consider youi 
invention to be 
something oi lm- 
poitance, protect it 
with a U S Patent Detailed information and right 
to exclude others fiom making, using and selling 
mailed to you promptly without obligation Victor J 
Evans & Co., Merlin M Evans, Registered Patent 
Attorney, 126M Merlin Bldg , Washington G, D C 


OU NEED NOT 
-*f^WAIT FOR 
3W* YOUR 


NEW 

MOUSE 


HERE’S HOW TO AVOID THE LUMBER SHORTAGE 
HERE’S HOW TO AVOID INFLATEO PRICES 

lou cun gu the home \<>u w cot — light now — tin' liomt you'vi ill 
wu\s circuited of owning 

Here trt det ills of construction motlmik and null ruls m simple cusv- 
to limit mt liid lunguugi 1 II< ri ire di ticcli d ituin/cd lists of ull tlx nmltitils 
mc'cJtd in your house lists ti llmg win. re to n,c 1 1 uli itc in, lists U llmg how 
much cue h item costs 

flu author an e xpine n< <>d engineer shows how a lurgi enodein hi\ 
room, thoroughly instil ite d lire -n'sistant two hath house withgamgi tin 
he Imd anywhere in the United Mates for 'S2H00 (X) 

Im ludecj with the hook are ten leildtd druurigs 12' Wide* *c 18' long 
I him drawings by the author show all the. details of sue h t house — tin 
wiring the plumbing, the automatic oil burning heating systi ui anil tin 
tluore.se eat lighting Tlu hook is dt voted to showing how sieiutir sivtugs 
can he made on unv hoem of any style, art or lleior plan 

Nt v<r has a mote lie Ipteil hook Intel printed tor the pc rsoa who is planning 
or budding a hoeue 

118 h' x i)' pages Illustr its d Ten Large* I deled Drawings Send £2 00 
to Technical Press Box 12-1 iSwampacott, Mass and your copy of 

"A SIX ROOM HOUSE, $2800 COMPLETE, 
READY FOR YOU TO MOVE IN" 

hy George W Pearce, will be rushed to you poslpud 
Absolute, money buck guarantee 





mm 


WITH VEEDER-ROOT COUNTING DEVICES 


VEEDER-ROOT INC. HA tSSi D2 


EE 32-PAGE BOOKLET tolls <M 
about 'this absorbing hobby for 
skilled tradesmen, business and 
professional men Give yourself 
horns ot satisfaction and i taxa- 
tion building youi own scale model 
railroad which performs and looks 
like the real thing It’s easy and 
relatively inexpensive Get started 
now Send at once for our fiee 
booklet "Your Model Railioad " 

MODEL RAILROADER MAGAZINE 

DEPT 629 P MILWAUKEE 3, WISCONSIN 





SPECIAL 

$15.50 


Learn the magic of fluorescence and develop new methods 
in this field See the brilliant glowing colors of fluorescent 
minerals under “the invisible ray" of Black Light Protect 
your property with invisible mai kings in fluoiescent ink 
Black Light Products has a complete line of fluorescent 
minerals, fabrics, lacquers, crayons, invisible ink and 
powdei, plus Black Light fixtures of every type 


Simple — Safe — Inexpensive 

Write today for free 
catalog, on “the invisible ray " 


BLACK LIGHT PRODUCTS 

67 East Lake Street Chicago t, III. 


With DI-ACRO 
BENDERS.... 

The DI-ACRO Bender makes perfectly 
centered eyes from rod or stup stock at 
high hourly production rates 
Both eye and centering bend 
are foimed with one opera- 
tion Any si/e eye may be 
foimed within capacity of 
bendei and ductile limits of 
material 

DI-ACRO Precision Bending is 
accurate to 001" for duplicated 
parts. DI-ACRO Benders bend 
angle, channel, rod, tubing, wire, 
moulding, strip, stock, etc 
Machines are easily adjustable 
for simple, compound and re- 
verse bends of varying radii. 

Pronounced "DIE-ACK-RO" 


O'nEIL-IRUJin mFG.co. 




/PlmtiMH. 

CENTERED 

EYE 

(Benduuj 


Send for Catalog 

“DIE -LESS" DUPLI- 
CATING showing many 
kinds of "die-less" 
duplicating produced 
with DI-ACRO Bend- 
ers. Brakes and Shears 

347 EIGHTH AVENUE 
LAKE CITY, MINNESOTA 
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NEW 

TECHNICAL 

BOOKS 


Our Book Corner 

THE BOOK DEPARTMENT of Scientific American is conducted, with the co 
operation of the Editors, to make available for you a comprehensive book , 
service Each month the Editors select and review in these columns new books i 
m a wide range of scientific and technical fields In addition, they are ready i 
at all times to advise you regarding the best available books on any subject j 
You are invited to use this service freely Tell our Book Department what j 
kind of books you want, and you will be furnished with the names of available j 
books, including prices. When inquiring about books, please be specific, ! 
remember that we can be of the greatest help only when you tell us just what 
you are looking for Books listed in these columns may be ordered from our 
Book Department Add 25 cents per book for mailing outside U $. AH re- 
mittances are to be made in U S funds Prices given are subject to change 
without notice. 

TO MAKE CERTAIN that books ordered by or for men in the Army, located in 
the United States, or men in the Navy, Marines, or Coast Guard, located any- | 
where, will be delivered, insurance fees should be sent with orders, as follows i 

To $5 In value, 3£ additional, from $5 to $25, 10^, from $25 to $50, 15j£, j 


THE ABSOLUTE WEAPON: 
ATOMIC POWER AND 
WORLD ORDER 


Scientific Instruments 
by Herbert J . Cooper , Editor 

This book, replete with diagrams and 
photographs, discusses a wide range of 
instruments designed for making physical 
measurements Not only laboratory instru- 
ments but those used m the field, in. 
industry and commerce are well covered. 
CONTENTS Optical Instruments, 
Measuring Instruments, Navigational 
and Surveying Instruments, Liquid 
Testing. 

304 pages Illustrated #6 00 

PLASTICS — Scientific and 
Technological 

by Ronald Fleck 

Here is an up-to-date and comprehensive 
book covering tbe scientific and technolog- 
ical aspects of the ever-growing plastics 
industry. It comprises a critical survey of 
literature and a correlation of scattered 
data of value both to the chemists and to 
the practical men of the plastics industry. 
CONTENTS. History of Plastics, 
The Chemistry of Plastic Materials, 
The Manufacture of Plastic Materials; 
The Physical Properties of Thermo- 
Setting Materials; Plywood and Im- 
pregnated Wood; Manufacture of 
Dies and Molds, The Manufacture 
of Plastic Articles; Appendices 
325 pages Fully Illustrated $6.50 


Modern Organic Finishes 

by Rolltn H. Wampler 

An ovex-all picture of modern industrial 
finishing operations as well as descriptions 
of modern finishing materials and equip- 
ment are described in this book. Main 
emphasis throughout is on proper selection 
and correct use of materials and equip- 
ment to get the best possible finish at 
minimum cost. 

CONTENTS: Modern Organic Fin- 
ishing Materials; Modem Application 
Methods, Drying Methods; Product 
Handling m the Finishing Depart- 
ment; Finishing Processes, Bibliog- 
raphy, Index. 

452 pages Fully Illustrated $8 50 


Introduction to Emulsions 

by George M. Sutheim 

Emulsions are now entering many new 
fields of modem industry. Thu, timely and 
useful book discusses the principles, prop- 
erties, methods of preparation and prac- 
tical applications of emulsions It features 
an extensive bibliography and a compre- 
hensive alphabetical list of emulsifying 
agents. 

CONTENTS: Theoretical Founda- 
tions; The Physical Chemistry of 
the Emulsifying Agents; The Chem- 
istry of Emulsifying Agents; The 
Formation of Emulsions; The Prop- 
erties of Emulsions; The Applications 
of Emulsions; Glossary List of Emul- 
sifying Agents; Bibliography, Index. 
260 pages #4.75 

(To above prices add 10 cents domestic 
postage for each book For foreign post- 
age add 35 cents for each hook ) 

(All prices subject to change without 
notice.) 
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Edited by Bernard Brodie 

S hall the whole subject of atomic 
power be guided by the “tell-all” 
or by the “do-nothing” schools of 
thought 9 This book, prepared by mem- 
bers of the Yale Institute of Interna- 
tional Studies, shows the dangers of 
following either of these schools and 
attempts to serve as a guide to ra- 
tional planning and wise statesmanship 
as a means of meeting the greatest 
challenge in man’s history. Emphasis 
throughout is not upon technicalities 
but on the political aspects of the latest 
force unleashed by science. (214 pages, 
6 by 8 inches, unillustrated.) — $210 
postpaid. — A P.P. 

INSIDE THE VACUUM TUBE 
By John F. Rider 

A vowed purpose of this book is “to 
present a solid, understandable 
concept of the theory and operation 
of the basic type of tubes as a founda- 
tion upon which can be built a moie 
advanced knowledge of tubes m gen- 
eral.” This purpose is admirably for- 
warded by unusual illustrations pre- 
pared by Baxter Howe. They amplify 
the solid text m a manner which makes 
for easier reading and more thorough 
comprehension. A series of two-color 
anaglyphs (viewing spectacles are in- 
cluded with each book) provide 
stereoscopic views of certain vacuum 
tube phenomena. (407 pages, 6 by 9 
inches, lavishly illustrated ) — $4.60 post- 
paid. — AP.P. 

ELEMENTARY APPLIED 
AERODYNAMICS 
By Paul E. Hemke 

I N a sense, the title of this book belies 
its contents. Athough the material 
written upon is elementary from the 
standpoint of an advanced aerody- 
namicist, the method of coverage is 
predicated upon the student being well 
founded in pre- engineering mathemat- 


Because of increased production costs 
of books, publishers' retail prices to- 
day are subject to constant change. It 
may be necessary, therefore, for our 
Book Department to advise book pur- 
chasers of increased costs, even when 
orders sent are based on current quo- 
tations 

The Editor 


ics, physics, and mechanics. The book 
is intended to comprise about the light 
amount of material for an average col- 
lege teim, and treatment is predomi- 
nately mathematical. The examples, 
problems, questions, and solutions are 
essentially common to the college- text 
style and, as it must be, the subject 
matter is based on air properties, fluid 
and gas flow, airfoil behaviors, and gen- 
eral aerodynamic forces. Some dis- 
cussion ol compressibility effects, as 
well as a section on rotary-wing craft, 
is provided. (231 pages, 6 l /i by 914 
inches, numerous line cuts, graphs, 
visible -flow tunnel pictures, and 
tables ) — $3 35 postpaid. — ES,L. 

WHITMAN-PECK PHYSICS 

By Walter G. Whitman 
and A. P. Peck 

C haracteristic of many high-school 
students is the attitude of “taking” 
a course as though it were a sort of 
vaccination to have over, done with, 
and forgotten Frequently such outlooks 
stem from inadequate correlation by 
teacher and text of the subject matter 
and the student’s daily life. Hence it is 
refreshing to review a physics text into 
which that rare thing, a breath of life, 
has been drawn by authors cognizant 
of the fact that things -academic and 
things-of-the-world are inseparable. 
Teaching aids include chapter sum- 
maries, review exercises, problems, and 
exercises for clear thinking. Student 
aids include unusual and modern pic- 
tures, chapter-end sidelights, an in- 
formal style of writing, and balanced 
discussions calculated to hold the at- 
tention of both boys and girls. Subject 
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matter meets college-entrance require- 
ments and includes all standard physics 
material plus additional subjects — avia- 
tion, electronics, photography, and 
automobiles — to allow a flexible and in- 
teresting school year. An unusually well 
handled series of drawings and half- 
tones, nearly 700 in all, give the book 
a dynamic and thoroughly understand- 
able quality. (629 pages, 6y 2 by 9 
inches, index, four-color frontispiece,) 
— $3 10 postpaid . — E F.L, 

SMALL BOATS FOR SMALL 
BUDGETS 
By Jerrold Oakley 

L andlubbers thinking of taking up 
boating will find this most elemen- 
tary book orients them with regard to 
types of construction, manually pro- 
pelled boats, motorboats, sailboats, how 
and where to build a boat, check points 
on buying, care and painting, seaman- 
ship, learning to sail Others may find 
it too elementary though few will be 
likely already to know quite everything 
in it. Accent on landlubbers, total 
tyros, who want to learn. (146 pages 5 
by 7 inches, 28 illustrations ) — $2.60 
postpaid ) — A.G L 

ORGANIC REAGENTS FOR 
ORGANIC ANALYSIS 

By the Staff of Hopkins and Williams 
Research Laboratory 

T he usual method by which the or- 
ganic chemist identifies an unknown 
substance is to form one or more de- 
rivatives from it and then to determine 
the properties of the derivative (melt- 
ing point, particularly) . Having the 
properties of the original compound 
and of its derivative of a known type, 
identification usually follows simply. 
This book is definitely a chemist’s work 
book. It provides the basis for such 
analyses by giving m convenient form 
the reactions characteristic of the sev- 
eral important classes of organic com- 
pounds, the reagents used for produc- 
ing them and finally a table of melting 
points of the derivatives. Much infor- 
mation is collected in a small space for 
ready reference. (175 pages, 5V2 by 9 
inches, unillustrated) — $3.85 postpaid. 
— . D.HK 

AIRPORT PLANNING 

By Charles Froesch and 
Walther Prokosch 

T his analysis of airport planning and 
design problems is probably as com- 
prehensive and well done as anything 
| that has been written on the subject. 
It is an excellently handled piece of 
work. The airport, as discussed here, is 
recognized as a vital factor in the in- 
tegration of a given community and 
its environs with the economic units 
j of the nation and the world. Detailed 
' treatment of present and future air- 
craft and their requirements, traffic 
control, building design, field man- 
agement, and so on, is interwoven with 
fundamental airport factors of size, 
| type, layout, and governmental regula- 
tions. Illustrations, tables, and explana- 
tory matter are exceedingly well se- 


lected, and presented in the correct 
place for best use. A bibliography at 
the end of each section, and footnotes 
where necessary, provide a satisfying 
evidence of scholarly investigation be- 
fore writing. The book is one well 
worth a place on the desk of any 
municipal or other official concerned 
with aviation or the ramifications of 
aviation m his area. Competent use of 
the material available should go far to 
prevent blunders m planning or op- 
erating an air- transport facility. (250 
pages, 9 by liy 2 inches, a multiplicity 
of tabular and illustrational material, 
glossary, index ) -—$7 10 postpaid — 
EF.L . 

ELECTRIC MOTOR REPAIR 

By Robert Rosenberg 

I ntensely practical is this unusual 
book on motor repair and rewind- 
ing. It is so prepared that it can be 
used by men with little background of 
electrical knowledge as well as by those 
who are more advanced yet need 
specific instructions for certain phases 
of repair work. The book is divided 
into two parts, each individually spiral 
bound but held together by a single 
cover. One-half contains the text and 
the other the illustrations. Thus the il- 
lustration part of the book can be left 
open at a certain point for reference, 
while the text is followed through sev- 
eral pages. This convenience feature 
will be doubly appieciated when the 
book is used at the bench. (Text, 308 
pages; illustrations, 243 pages; 7 by 9 
inches.)-— $5.10 postpaid . — A P.P. 

SCIENCE IN A CHANGING 
WORLD 

By Cable, Getchell, and Kadesch 

H ere the physical sciences are pre- 
sented m a style that steers closely 
enough to the high- school physics text 
to be accurate but far enough away 
from that same text to be interesting 
Intent is clearly that of offering the in- 
telligent citizen who occasionally feels 
somewhat overwhelmed with the mad 
rush of present science a bit of solid 
footing with a thin sugar coating On 
this basis, the book is both well timed 
and well written Little is left out and. 
in addition to its basic purpose, the 
publication is a handy one for quick 
general reference around the office or 
home. Thoroughly revised over the 
1940 edition (622 pages, 6!4 by 9 X A 
inches, 329 drawings and illustrations.) 
— $5.10 postpaid. — E.FL . 

A PRIMER FOR STAR GAZERS 

By Henry M. Neely 

E xcellent white-on-black constella- 
tion charts with the old Greek ani- 
mals and lucid, simple instructions for 
finding , the stars characterize this at- 
tractive book. It is not aimed at the 
average amateur astronomer but at 
that friend of his, or his flighty aunt or 
uncle who “just goes all to pieces” for 
fear astronomy is going to be technical 
or mathematical. It purposely avoids 
everything remotely technical, is frank- 
ly adult kindergarten stuff, and tries 
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Mounted $3 50 ea Unmounted $2 50 ea 

ACHROMATIC LENSES, cemented 


80 mm F L. 
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IN STOCK AGAIN! 
Achromatic Kellner Eyepiece M-1 

With high 
e j e p o i n t 
Co m p I e t ely 
assembled 
Ready to use - 
in telescopes, 
binoculars, 
m 1 ( ro&copes, 
fnideis, spot- 
ting 'scopes t c __ ~ 1 

oi \vheie\er a „ 

ven supenor Ride-field ocular of fine definition ana 
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and field lenses aie aelnomatic and fluoride coated 
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t) Bustling to fii l 1 *" tube $8 00 extra 
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POCKET TELESCOPE 
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distant objects appeal 
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lomatic lenses mount - 
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(Jim ’ t Bubble Sex- 
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tj*V' OD, clear aperture 2 15/16". Positively 
designed for telescope \unk l'u<e $22 50 
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F L achromatic objective and our %" F L Kellner 
Eyepiece with crosshairs Fluoride coated lenses offer 
wide field, brilliant image and sharp definition Ob- 
jertue is focusing Image is inveited Biass thiough- 
out Complete ready for use $17 50 
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2" x 2" x 6", Ci own 
glass, weighs over 1 
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with 4 auxiliary lenses A real "find" for artists, 
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to teach only where the stars and con- 
stellations are, not astronomy, though 
here and there it slips m a little instruc- 
tion of the wide-eyed wonder but au- 
thentic kind It would be a good medium 
through which to sneak up on that 
frightened friend and “get him used to 
the dark” without scaring him off. That, 
m fact, is the author’s asserted main aim. 
(334 pages, 5 T /o by 8V2 inches, 96 charts, 
14 photographs) — $3 85 postpaid. — 
AGL 

SIMPLIFIED PUNCH AND 
DIEMAKING 

By James Walker and 
and Carl C. Taylor 

S tep by step the reader is lead through 
the design, construction, and opera- 
tion of dies and punches. The result 
is a comprehensive reference book for 
tool engineers as well as for those who 
are just getting started in the art of 
punch and diemakmg. Emphasis is on 
what-to-do and how-to-do-it, from 
the simplest to the most complex dies 
Much information is included on the 
newer materials and methods. (235 
pages, 6 by 9 inches, over 250 photo- 
graphs, drawings, and diagrams ) — 
$510 postpaid — AP.P. 

THE ALKALINE-EARTH AND 
HEAYY-METAl SOAPS 
By Stanley B Elliott 

T he metallic soaps have long been ex- 
tremely valuable m industry but 
no comprehensive discussion of their 
manufacture and highly diverse appli- 
cations has heretofore been published. 
This volume provides an excellent sur- 
vey of both phases of the subject and 
suggests many stimulating thoughts that 
will undoubtedly lead to new and im- 
portant applications in other fields In 
addition to the running discussion of 
metallic soaps which forms the body of 
the book, the author has included six 
appendices totalling nearly a hundred 
pages of tabular and quoted material. 
The book constitutes a rich mine of 
information on its subject matter, use- 
ful alike to the manufacturer and to 
the user of compounds of this broad 
type. This is No. 103 of the series of 
American Chemical Society Mono- 
graphs (342 pages, 6 by 9 inches, il- 
lustrated.) — $7 60 postpaid — D H.K 

AUTOMOBILE MAINTENANCE 
Prepared by a Staff of Experts 
Under the Supervision .of 
Ray F. Kuns and Tom C. Plumridge 

W ith emphasis on maintenance ser- 
vice, as contrasted with repair 
service, this book encompasses a mass 
of valuable information for the use of 
automobile service men. The text deals 
first with service station operation, then 
with motor analysis (with attention to 
special testing equipment), then covers 
trucks and electrical equipment in gen- 
eral. Following this, for the major por- 
tion of the book, are wiring diagrams 
and data sheets for automobiles from 
1933 to 1942 models. (735 pages, 6 by 
SV 2 inches, lavishly illustrated, glossary 
and index.)— $4.85 postpaid. — A.P.P. 
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Telescoptics 

A Monthly Department for the Amateur Telescope Maker 
Conducted by ALBERT G. INGALLS 

Editor of the Scientific American books "Amateur Telescope Making" 
and "Amateur Telescope Making— Advanced'' 


R ose tools having petals which are 
tapered, m contradistinction to 
tools similarly used for local correction 
of optical surfaces but which are simply 
channeled m the normal manner, turn 
out to have been the invention of the 
famous “Uncle John” Brashear Mirror 
makers have used such tools for years 
but their origin has been lost sight of 
Porter, m “A T M ,” 64, describes such 
a tool 

The rediscovery of the rose tool’s 
origin happened thus G. Dallas Hanna, 
a San Francisco advanced amateur, 
mentioned having come across “an in- 
teresting paper” m Volume 33 (1884) 
of the Proceedings of the American 
Association for the Advancement of 
Science, and when this paper was 
looked up it was found to contain 
evidence that Brashear invented that 

A Ctaice fT tlie Amateur Astroaouiiir, 

\ on ( an make s 0111* «nvn toLwoiipn got tin# it silvered 
KltiM's HH'Uila and dlammal, and mounting thorn vour- 
solves f wdl furnish mjh»i ulrt fiom 5 to J.*» Inchon <Uame- 
(hu‘Ht omtUiy, at hah Uumok ot ones 

Iiwtnu lion given to imu-lmsor* tor mounting tin n tmn 
, Uwimtm nt« Audios'*, with stump, 

| J At Ult \S1IKAH to it Holt st , Pittsburg, S IM 

Crossroads on a famous career 

type of tool Background is supplied by 
Riashears “Autobiography.” 

In 1872 Brashear, then a steel mill 
worker in Pittsburgh, started a 5" ob- 
jective lens as an amateur, broke the 
crown lens while polishing it, started 
again and finished the telescope. In 
1877 he started a 12" f/10 mirror, fin- 
ished it but cracked it while silvering, 
but made another (At that time he 
found “Burton’s Method” of silvering 
the backs of looking glasses described 
in Scientific American, modified it, and 
this was the genesis of the Brashear 
Method of fame.) In 1880, while still 
laboring in the steel mill, he inserted 
m Scientific American, October 30, the 
tiny advertisement here reproduced. 
“Alas for me 1 ” he writes, “Hundreds of 
inquiries came to me from that ad- 
vertisement;” such a market vacuum in 
telescopes existed at that time m this 
country. 

By Christmas Brashear had shipped 
three mirrors but, working daytimes m 
the steel mills, spare time on optics, 
he underwent a breakdown The Pitts- 
burgh philanthropist William Thaw 
saw him, liked the cut of his jib, gave 
him an equipped new shop, paid off 
his home mortgage, and told him to do 
optics whole time. 

By 1884 Brashear “had invented and 
successfully used for several years a 
method of correcting the local errors 
m optical surfaces which proved to be 
very efficient” (“Autobiography”) and 
which “has been used by many of the 
best opticians of the world. . .” He was 
invited to read a paper before the 


scientists of the nation and did so in 
1884, its title being “The Production of 
Optical Surfaces.” This paper is not 
merely a historical curiosity; it lucidly 
presents instructions of as great prac- 
tical application in 1946 as in 1884. The 
paper 

I t is the purpose of this paper to de- 
scribe briefly a new method of pro- 
ducing accurate optical surfaces, both 
plane and curved. The hand and ma- 
chine methods of past and present 
workers in this line of research should 
not be forgotten, especially Foucault’s 
method of local correction and Dr 
Diaper’s excellent modification thereof. 

In order that the new method may 
be more clearly understood, attention 
is called to the serious difficulties met 
with m producing regular surfaces with 
the ordinary forms and methods of 
using local polishers. It is quite well 
known that the tendency of all local 
retouching is to leave on the surface 
of the abraded material what may be 
aptly called residual errors This may 
be leadily understood by the following 
illustration 

Suppose in the sectional view, Figure 
1, we wish to work down the high 
zone, a, m an over-corrected surface 
A local polisher is worked over the 
high zone, either by hand or machine, 
of a size corresponding with the breadth 
of the zone and usually circular in 
outline The result of this local abra- 
sion is seen in Figure 2 in which the 
zone, a, Figure 1, is seen to be broken 
down, but generally the residual zones, 
b and c, are left incompletely abraded 
by the edge of the local polisher, which 
must afterwards be abraded by a larger 
polisher, which may or may not in- 
troduce new periodic or systematic er- 
rors. Dr. Draper seems to have over- 
come this tendency in a great measure 
by the use of the machine described 
m his monograph. After many experi- 
ments and much careful study of these 
zonal errors, I endeavored to eliminate 
them with a machine constructed so as 



Rose tools, their forms and their uses 


to give an intricate motion to the pol- 
isher, a motion that would scarcely re- 
turn into itself in many thousands of 
strokes. Notwithstanding the fact that 
this machine produced a number of ex- 
cellent curves, it could not be depended 
upon, for m spite of the intricate inter- 
lacing of the polisher, zonal errors 
would creep in After six years of labor 
I reluctantly gave up the pursuit m 
this direction. From the fact that oc- 
casionally good results were produced 
by the machine, I was led to a careful 
study of the forms of polishers, and 
after three years of experimental work, 
I have been led to this conclusion* that, 
given a properly shaped polisher, sur- 
faces of the highest excellence may be 
produced, either by hand or machine 
work, and that the simple rotary and 
reciprocal motions are all that are 
necessary to be given to the polishing 
tool. 

I will now give as briefly as possible 
the leading features of the method 
which I have found so sure and certain 
m its results, by which not only zonal 
errors are overcome, but by which any 
desired curve may be given to the opti- 
cal surface under treatment. As it is 
necessary m all optical work to get the 
highest attainable polish, the first pol- 
ishers are made in the ordinary form, 

1. e., with square or circular facets 
equally distributed over the surface of 
the tool, as shown m Figure 8. This is 
done to expedite the polishing. When 
the polish is brought up to the best 
(the best polish is no doubt the finest 
scratching we are able to do) the glass 
is allowed to come to a normal tem- 
perature, and is then studied by the 
admirable methods devised by M Fou- 
cault for curved, and by Stemheil and 
Dr. C S Hastings for flat surfaces 
Very seldom are the surfaces found 
free from defect. In order to clearly 
understand the method which I use 
for the correction of errors m produc- 
ing a regular curve, let us take the 
former case of Figure 1, where the 
Foucault test shows a decided over- 
correction or hyperboloid of revolution 
on the concave surface. The zone a 
is to be depressed and at the same time 
new errors, especially zonal errors, are 
to be avoided The iron tool, which is 
of the same diameter as the surface to 
be worked, is laid off into six points di- 
ametrically opposite with the dividers 
set to the radius of the tool; as in 
Figure 3. The tool is now warmed and 
the pitch is spread over the leaf-like 
spaces, which are given the proper 
curve by being pressed down on the 
(previously wetted) concave surface. 
The pitch and tool are now cooled 
quickly by an abundant flow of water. 
In the shaping of this leaflet lies the 
whole secret of success. The zone, a, 
Figure 1, needing the greatest amount 
of abrasion, the leaflet is made widest 
at that point, but in older that no zonal 
errors may be introduced, as in Figure 

2, it is gently tapered in each direction, 
the amount of taper being somewhat 
governed by the amount of lateral 
stroke given to the polisher, as well as 
the amount of departure of the zone 
from the normal curve After the 
proper shape is given to the correcting 
or figuring tool, the pitch is again 
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slightly warmed, pressed on the wetted 
surface, laid aside for an hour or so, 
and the work of correcting or figuring 
is then begun. When the polisher has 
worked long enough to transfer its own 
peculiarities to the surface under treat- 
ment, the glass is allowed to come to a 
normal temperature and again tested. 
If any change m the shape of the leaflets 
is needed, an inspection of the surface 
will indicate the character of the change 
required 

Cooper Key many yeais ago gradu- 
ated the square facets of his polisher 
Elliptical, ring and other forms of pol- 
ishers have been tried from time to 
time with varying success, and I have 
myself tried many forms, but with none 
have I had such uniform success as 
with the form which I have ]ust de- 
scribed It has all the advantages of a 
local polisher without its defects, and 
as these leaflets can be so readily 
shaped, and so easily manipulated, we 
have a ready means of giving any de- 
sired form to the optical surface we are 
manipulating. Figures 4, 5 and 6 show 
the various forms of these polishers 
which are designed to correct different 
forms of errors Figure 7 shows a pol- 
ishing or figuring tool which will give 
fine results, when time is not an ele- 
ment in the work Such a polisher 
would break down almost any form of ir- 
regular surface, and give a regular curve, 
the kind of curve — oblate spheroid, 
spherical, elliptical, paraboloid or hyper- 
boloid, depending on the length of lat- 
eral motion given to the polisher; in- 
deed almost any idiosyncrasy which a 
curve may present can be successfully 
treated with a slight modification of 
this form of polisher. 

Flat surfaces may also be treated by 
modifications of the same general form 
of tool, and overworking the edge zone, 
so difficult to avoid in hand polishing, 
can be readily and easily overcome. 

It is beyond the limits of this paper 
to discuss the various difficulties which 
the practical optician has to deal with 
besides those noted; but I would men- 
tion one thing that seems to be an in- 
surmountable barrier to the production 
of an ideal optical surface, in the lack 
of homogeneousness in material. It is a 
fact well known to everyone who has 
to deal with minute measurements 
that no two pieces of glass, speculum 
metal or other optical material made 
by artificial means are ever absolutely 
homogeneous when they come into the 
hands of the optician; hence every piece 
of material must have its special study, 
and in many cases idiosyncrasies pre- 
sent themselves which say “Thus far 
shalt thou come, but no farther.” 

If, in this brief paper, I have said 
anything that will add to the interest 
of this study, intimately associated with 
the names of Newton, Herschel, Ross, 
Lassell, Foucault, Nasmyth, Dr, Draper 
any many eminent opticians of to-day, 
I shall feel more than repaid for my 
work. 

E nd of Brashear’s paper. In it, he men- 
tions the Draper modification of 
Foucault’s method of local correction. 
This was described in Draper’s paper 
“On the Construction of a Silvered 
Glass Telescope,” 1864, in Volume 14 


of the “Smithsonian Contributions to 
Knowledge.” That papei was leprinted 
m the Smithsonian Contributions m 
1905, Volume 34, as well as in Scientific 
American Supplement, July 29, August 
5, 12, 1905 There Draper described 
his machine, the one shown m “A.T M.” 
165, as a simplification of Lord Eosse’s 
and Lord Rosse described that machine 
m 1840 m the Philosophical Transac- 
tions of the Royal Society of London, 
There are a number of these old 
classical papers pertaining to tele- 
scoptics. For example, Lassell on “Pol- 
ishing the Specula of Reflecting Tele- 
scopes,” Philosophical Transactions 
1875, Ritchey on the “Two-foot Reflect- 
ing Telescopes of the Yerkes Observa- 
tory,” in The Asti ophy steal Journal , 
1901 , and Ritchey “On the Modern 
Reflecting Telescope, and the Making 
and Testing oi Optical Surfaces,” from 
the “Smithsonian Contributions to 
Knowledge,” 1905 — all of which are out 
of print and to the average reader out 
of leach. Much of their content is ob- 
solete and they are also too long to re- 
print in the present place. Some of 
them and others may, however, be re- 
printed m a sequel to “A T.M ” and 
“A T M A ” which has been planned, as 
sources of scattered pointers. It is diffi- 
cult to estimate in advance how readei s 
would regard these things. On the one 
hand, if you had the originals of these 
classics by your side would you read 
them 9 But if you had been asked to 
pay the added dost of including them 
m a book partly of original contribu- 
tions, as in “A T.M. A,,” at about two 
cents a thousand words, would you 
then be critical 9 Please apply the same 
test to the inclusion of selected re- 
piints — those of potential usefulness to 
telescope makers — fiom two decades of 
the present department and cast your 
vote 

Theoretically, all this matter may be 
looked up m large libraries but the dif- 
ference between that and having the 
same things within the covers of a 
single volume, one’s own, permanently 
available at home to pick up, dip into 
and throw down at any time, without 
strings attached, is almost absolute 
Your advice about this book is so- 
licited and, as usual in human affairs, 
will be followed' if it is liked. 

C ontinuing last month’s outburst of 
light verse, there now comes a con- 
tribution which presents a somewhat 
different and perhaps alarming after - 
complication of a severe case of ad- 
diction to telescoptics. Jack Haviland 
(“A T.M A.” chapter on designing and 
making refractors) has entitled his 
effusion “The Telescope.” 

When the shades of night have fallen 
But the seeing’s very bad 
Other views may oft be had. 
Sometimes a celestial maid 
Has forgot to draw the shade. 

Thus, from studies astronomical 
One can turn to anatomical. 

Albert H. Johns, Larchmont, N. Y., 
speaks feelingly in light verse: 

The kitchen floor knee deep in pitch 
To make a lap ’e’d ’ad an itch. 

“I’ll build a telescope,” ’e said. 

(When young, ’e’d fallen on ’is ’ead.) 
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INDUSTRIAL DRAMA. Jet-engine impeller blades are 
made of alloys truly "super" in heat resistance but 
so expensive as to be limited in possible applications 
See also discussion of metal-economics, page 258. 
Photograph courtesy Westinghouse Electric Corporation 
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i Condensed from Issues December^ 1896) 


AUTOMOBILES — “In saying that the advent of the horseless 
carnage, motor cycle, automobile car, or whatever it may 
eventually come to be named, is an event m the history of 
transportation second only in impoitance to the birth of the 
locomotive, the statement is made with the knowledge that 
it will have its special field of operation It is certain that the 
perfected motor car will become a factor m the general 
scheme of transportation as essential m its way as the rail- 
roads themselves 55 

STORAGE BATTERIES — k In an electric lighting station the 
greatest demand for power is between the hours of six 
and seven p m and the next greatest between about the 
same hours m the mormng During the balance of the time 
the consumption is much lower, and after midnight it falls 
off to very nearly nothing If steam engines alone are used, 
their capacity must be sufficient to meet the greatest demand, 
even if that only lasts for a few minutes, but, if storage 
batteries aie added to the plant, these can be depended upon 
to fake care of the excessive demands, and then the engine 
capacity can be considerably reduced ” 

ELECTRIFICATION — “The announcement that the New Haven 
Railroad is intending to make a further application of elec- 
tncity to its steam roads will be taken as evidence that the 
present Nantasket electric line has given better results than 
the steam-equipped road If this be the case, electric ti ac- 
tion has taken another step m the direction of its application 
to the trunk roads of the country, and this goal for which 
electrical engineers are striving is brought within measurable 
distance ” 


RIVER STEAMER — “Latest addition to the famous fleet of 
Hudson River steamers that plies between this city and 
Albany, is the Adirondack. . In order to give our readers a 



clear conception of a typical river steamboat beam engine, 
we have prepared the detailed and very handsome engrav- 
ing shown . The reader is supposed to be looking at the 
boat from a position a little off from the poit bow, the side 
of the hull and sup ei structure and the housing of the paddle 
wheel being broken away so as to show the full height of 
the engine, which extends through four decks The paddle 
wheels are of what is known as the vertical or feathering 
type, m which the buckets are made to enter and leave the 
water m a nearly perpendicular position Steam is sup- 
plied by four steel boilers of the lobster leturn flue type. 
The steam pressure is 55 pounds to the square inch ” 

NIAGARA — “The fhst use of Niagaia’s power was made 
m 1725, a primitive sawmill being operated Nothing more 
was done m this line until 1842, when Augustus Porter con- 
ceived the plan of hydraulic canals, and m 1861, one was 
completed The Cataract Construction Company, from whose 
plant power has just been delivered in Buffalo, was incorpo- 
rated in 1889 ” 

RUST — “The iron and steel of modern construction are as 
perishable as they are strong The action ol the elements, 
which sometimes prolonged the endurance of an ancient 
structure, commences to destroy our modem works m iron 
and steel from the very first moment of contact Unless some 
thorough system of protection be adopted, it is certain that 
the life of the skeleton steel buildings, for instance, which 
aie multiplying so fast in oui cities, will never be measured 
by centuries ” 

FLIGHT — “Prof S P Langley’s invention, the aerodrome, 
again demonstrated, to the satisfaction of its inventor, its 
ability to fly, on December 12. . . The latest experiment was 
made on November 28, when the machine, launched from a 
specially constructed stage, flew 1,500 yards in a horizontal 
direction, and when its power was exhausted gracefully 
dropped, until it finally rested on the water” 


100 Years Ago In 



LOCOMOTIVES — “Messrs Stephenson & Howe have intro- 
duced m England a new and powerful engine, the improve- 
ment of which consists m the application of three steam 
cylinders, two of which are of the same diameter and capac- 
ity, and both are equal m capacity to the third ” 

STEAMSHIP — “The New York ocean steamship now building 
at Westervelt and Mackay’s ship yard, is intended as the 
first in the line of ocean steamships to run between New 
York and Bremen via Cowes, m the employment of the 
Post Office department. She is called the Washington, is of 
1750 tons, custom house measurement, which is equal to 
about 2350 tons carpenter measurement ” 

GUNCOTTON — “The celebrated gunpowder manufacturers, 
Messrs. Dupont & Co,, of Delaware, have succeeded m 
making explosive cotton of the best quality. These gentlemen 
are of the opinion that in the cases where cost is of second- 
ary importance, it may be used to advantage; but in regard 
to its use in fire-arms it is too costly and dangerous.” 

PRINTING PRESS — “Messrs Dryden, the celebrated engi- 
neers, are now employed in the construction of a printing 
machine for the London Times, warranted to produce 12,000 
impressions per hour, or the inconceivable number of 3 
sheets per second!” 
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Trapping poisons by micro-chemistry 


Touch of a finger-tip— or even the dust in apparently dean 
dir— can carry enough contamination to ruin an electron 
lube. Bel] System scientists found this out through micro- 
ns analysis using new and original techniques. 

They determined what could destroy the tube cathode's 
lower to give off electrons, and how much— to the millionth 
if a gram. Then, with Western Electric, they developed 
1 manufacturing technique to keep these destroyers out of 


the tubes. . . . Bell Telephone Laboratories scientists estab- 
lished the world's first industrial micro-chemical laboratory 
more than 16 years ago for the Bell System. 

Today micro-chemistry is constantly at work, helping 
to raise still higher the standards of telephone service 
and performance. 


BELL TELEPHONE LABORATORIES 



ptOR/NG, INVENTING , DEVISING AND PERFECTING FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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BIG BUSINESS NEEDS SMALL BUSINESS 


1 F there should be any thought that on the horizon 
looms the doom of small business, gobbled up and ren- 
dered extinct by the predatory animal which those of 
pinkish tmge delight to label “big business,” give heed 
to some figures pertinent to the automotive industry. 
Here is big business if there ever was any, yet an auto- 
mobile manufacturer, essentially, is simply an assembler. 
He depends for his very size on a group — an extremely 
large group — of suppliers for most of the parts which he 
puts together and markets under a well-known name. 

One motor company has almost 3000 suppliers who 
furnish a vast variety of parts and materials which go 
into its cars; in addition, another 3000 suppliers furnish 
this same company with the goods and services neces- 
sary for the operation of its business And at least 85 
percent of these 6000 firms are “small business.” 

Then consider the Patent Office figures which show 
that from 65 to 75 percent of the functional parts of 
automobiles are invented outside the big laboratories 
and are produced by smaller manufacturers 

Big business pushing the little fellow out of the pic- 
ture? Quite the contrary: Big business, with rare ex- 
ceptions, leans on small producers, fosters them, en- 
abling them to grow and multiply to the benefit of all 


LOOK TO THE SUES 

W hile blimps can fly-out weather that grounds all air- 
planes, and have established a fine war-time record for 
dependability in service, there is still a question as to 
their commercial future. They are difficult to handle, re- 
quire large ground crews and docking facilities, and are 
relatively slow. Yet there is one bright spot m their fu- 
ture: Aerial advertising. Thus MGM, movie producers, 
and Ford Motor Company have acquired two retired 
Navy blimps, equipped them with spectacular electric 
signs, and put them to work. Probably many more such 
aerial sign boards will dot the skies in the future, effec- 
tively carrying messages to the public. Here, at least, is 
one use for blimps; lessons learned in advertising may 
some day be translated into other lighter-than-air ac- 
tivities. 


FROM THE FARM 

Soybean' uses continue to grow and multiply. Expan- 
sion programs are , underway, involving such varied 
products as . candies, cheese, milk, fabrics, adhesives, 
cereals, synthetic resins, and surface coatings. 


Bf A, P» Peck 


First is a chemically treated yarn rated at 70 percent 
stronger than regular yarn; second is an elastic cotton 
fabric made without rubber (see page 279, this issue) ; 
third is a textile resembling linen and with far higher 
absorbency and polishing characteristics than ordinary 
cotton fabric. This last material is composed of 80 per- 
cent cotton and 20 percent asbestos. 

Cotton, at once the blessing and the black beast of the 
South, is yielding more and more of its potentialities to 
the searching eye of research. 


SOUND ON WIRE 

Almost 50 years old, the method of magnetically re- 
cording sound appears about ready to emerge as an im- 
portant factor in the business and entertainment fields. 
Sound on wire, long hampered by technical difficulties, 
offers advantages of extremely high fidelity of repro- 
duction, recordings of almost infinite length, ease of 
editing (in the case of metallized paper tape), perma- 
nency regardless of number of play-backs, freedom from 
record breakage, and small bulk of the record itself. 

On the other side of the ledger, so far, is the problem 
of reproducing magnetic records in the quantities re- 
quired to crack the popular market; overweighing this 
is the simplicity of recording business conferences, dic- 
tation, children’s voices in the home, important radio 
broadcasts, and the like. Add the fact that the wire 
record, permanent though it is, may be instantly erased 
and re-used at will. 

Old, yet still new, wide-spread use of magnetic sound 
recording now awaits only the solution of minor produc- 
tion problems and the availability of raw materials, 


STRAWS IN THE WIND 

D espite beginnings of the return of natural rubber to 
the market, the United States must maintain its syn- 
thetic-rubber production facilities as a safeguard in 
times of peace as well as of war, . . Buzz-bomb- engines 
— pulsating jets — have possibilities m such things as 
blowerless industrial heaters. , . Millions of United 
States homes have no central heating plants, use space 
heaters; newly designed oil burners, quiet and clean, 
are aimed at this market, spell doom to pot-bellied 
Stoves. . . Light-weight motor cars, efficient and con- 
venient, will have tough sledding for many years to 


KING COTTON TOTTERS* SNAPS BACK come, as in the past, largely because the American pub- 

/*r ^ * , : ' , lie, willy-nilly, wants to keep up with the Joneses, . , 

I is an ill wind , . . and so on. Cotton is rapidly losirig ,Two thirds of the wood cut from forests is wasted dur- ; 
ground to rayon in tire cords, one of ife most fertile . ing manufacture and use; here is a challenge to engi- 
rds. But now come three uses for the |KJng of the**’ peers from the standpoint of conservation as well as of 
South that promise to recoup, much of the loss in tires, development possibilities. ,, M 
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INDUSTRY EMBRACES 

W e I d m e n t s 

Full Advantage Can be Taken of All Metal- Fabrication Methods and of 
Desirable Characteristics of Metals Themselves. Weldments Reduce 
the Need for Complicated Castings and Intricate Machining 


I N engineering departments ail 
over the country, draftsmen are 
attacking tough product-design 
problems and are coming up with 
weldments as the answers. 

A weldment is any metal product 
which has been partially or com- 
pletely assembled by welding. But 
when the engineer says “a weld- 
ment” he means a lot more than he 
used to mean when he merely said 


By EDWIN LAIRD CADY 


“welding ” Welding is a process of 
joining which, even m recent days, 
quite often was used only when 
nothing else would work. A weld- 
ment is a means of taking advantage 
of the highest abilities of every 
known metal-working method and 


has now come to be used when 
plenty of other fabrication methods 
would work 

Back of the demand for more and 
weldments is the constant 
Struggle for better quality control 
m everything. More strength with 
less weight, more stiffness with less 
support, more resiliency with less 
bulk, higher or lower electrical con- 
ductivity, greater safety, less cost — 
in every metal product he designs, 
the engineer finds a demand for 
more and more ability to do the in- 
tended job. 

The engineer can get some good 
points out of every fabrication 
method — casting, rolling, machining, 
extruding, forging, and the rest. But 
with every process he has two prob- 
lems. He may need the best of two 
or more completely different proc- 
esses in the same finished piece. Or 
he may need something that an m- 



Oourtesy The international Nickel Company, Inc 

Inspecting nickel-clod steel weldment. X-ray machine moves 


along tracks, the weldment rotates on its supporting rollers 
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Projection weSdtng 
of special nut 
to angle flange is a 
practical solution 
to the need for 
a substantial 
threaded hole in 
thin metal This is 
just one example 
of potentials 
of weldments 


dividual process can give him only 
at a prohibitive cost 

It is when he meets these two 
problems that the engineer can re- 
sort to weldments. 

VARIETY IN CASTINGS— Compro- 
mises taken out of the design of 
castings is an example of what can 
be done with weldments Quite 
often the engineer needs a pait of 
such size and shape that it ought to 
be cast m the foundry But in one 
thick area he may need very hard 
metal; in another, soft and machin- 
able metal; m a third, high re- 
sistance to corrosion, and m a 
fourth, contours of such intricate 
shapes that they are hard to pro- 
duce by casting. 

Before the techniques of design- 


ing and making weldments became 
so well known, the engineer would 
have had to sacrifice some haidness 
m the hard area to make the soft 
one machinable, some intricacy of 
contouis to be able to cast corro- 
sion-resistant metal, and so on Now 
he casts four different pieces, each 
of which has the properties desired 
for its area of the final product, 
and welds them all together into 
the finished piece. He even may do 
his machining on these pieces before 
he does the welding, and so substi- 
tute the lower cost of handling small 
pieces m his machine tools for the 
higher cost of handling a single 
large and heavy one, with all of its 
attendant difficulties. 

Many of the gams from weldments 
come from the joining of somewhat 



All-welded spotting machine (right) compares with older design (left). The 
greater freedom available to the designer of weldment construction is clear 
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dissimilai metals A large casting 
has to have long arms oi bosses 
which are used as shafts loi the 
healings of geais or pulleys For- 
meily these extensions weie paits 
of the casting itself They were dif- 
ficult to cast, li one were spoiled m 
the machining, then the whole 
bulky casting had to be discarded 
And machining such areas on a 
large and heavy casting was by no 
means easy 

Now the casting is made without 
these arms Simple pieces oi cold- 
rolled steel are welded on. The cold- 
rolled steel needs no machining and 
is a much better bearing support 
than the cast iron could be. The 



weldment costs far less to make, en- 
tails no risk of spoiling huge cast- 
ings, and is a better product for its 
service 

Many large castings must be ma- 
chined on several surfaces, all of 
which must be in close dimensional 
relationship to each other. There 
used to be a difficult problem m 
knowing just how to take hold of 
such a piece m the chuck of a lathe 
or on the bed of a planer so as to 
machine off a true control surface 
fiom which all other surfaces might 
be machined true and parallel. Very 
often the casting had to be ma- 
chined on several different machines 
and to be mounted differently on 
each with many resultant oppor- 
tunities for errors in the relation- 
ships of various surfaces to each 
other 

Now a true and round piece of 
steel is welded to the most con- 
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venient aiea of the easting. On a 
laige gear casting, for example, this 
area would be the hub 

Casting and steel piece thus be- 
come a weldment. The weldment is 
chucked by the steel piece which 
acts as a known and true control 
surface If the machine tools are 
tiue and accurate, then every di- 
mension machined fiom that control 
surface must come true and accurate 
to it and all dimensions will be true 
to each other. 

LOWER MACHINING CO$T-The 
finished piece is much more ac- 
curate than was formeily the case. 
And since such a conti ol area lends 
itself to chucking m the simplest of 
tunet lathes and other machine 
tools, the machining costs are less. 


Cast bending-rack parts for machine 
on opposite page cost $60; assembled 
unit weighed 1260 pounds and re- 
quired two men to operate it. Welded 
unit as seen above weighs 7 36 pounds; 
needs only one operator; and same 
parts, now weldments, cost only $32 

The piece of steel which had been 
welded on may be cut off immedi- 
ately after completion of the ma- 
chining operations, or may be left 
m place as a holding aiea for cranes 
and other matei lals-handlmg equip- 
ment to grasp until the piece has 
finally been assembled into the fin- 
ished machine. 

Modem welds can be machined, 
bent, stretched, forged, subjected to 
any operations which the parent 
metals can stand. They can be heat 
treated, quenched, tempered, case 
hardened. They can be plated, 
painted, or otherwise finished. 

From these abilities come other 
extensive uses of weldments 
A large, deep shell with intricate 
curvature on its outside diameter 
has to be provided with a strong 
threaded holding area at its bore. 
Former production methods called 
for rolling and stamping the whole 
piece as a unit. In order to get the 
necessary strength at the bore area 
the whole piece had to be made of a 


Weldments allow metals to be combined to use their best features efficiently. 
Here, welded-on nickel alloy will increase the life of this paper machine roller 


material which is veiy difficult to 
fabucate The piece had to be 
pressed and diawn a little, then 
annealed to soften it and remove 
the work-hardening which forbade 
futther pressing, then drawn a little 
farther and annealed again, several 
times Often it would weaken or 
would flow incorrectly and have to 
be discaidcd after a great deal of 
costly work had been done on it 
And when all other opeiations were 
finished the upper edge had to be 
flanged over by rolling or spinning, 
and the bore machined 

Now a far stronger and less costly 
weldment, made of three sections, 
does the same 30b. Two sections 


compiise the mam body and a third 
the bore or hub The sections of the 
mam body aie stamped into semi- 
circular pieces of the desired fin- 
ished contours, including the cross 
curving and the flanging, but with 
one edge straight. This is a simple 
deep-stamping operation. 

The second operation is to weld 
these two pieces togethei into a 
complete circular weldment. Next, 
the straight edge of this weldment 
is pressed and spun over so that it 
is at true right angles with the out- 
side diameter and the whole weld- 
ment resembles a curved- edge round 
pan with a large round hole left m 
the center of its bottom. This spin- 


Couitesy We&tinghouse Electnc Cmpoiaticm 


Welding the vanes 
of this blower 
results, in 
assembly- 
tinto savings. Ssi 
addition! was page 
is less* balance and 
uniformity better. 
Closer quality 
control is one factor 
responsible for 
the swing 
to weldments 
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ning and pressing can be done be- 
cause the metal is oi a kind quite 
different from the tough alloy which 
formerly was worked (it is a metal 
which flows easily under the dies) 
and because the welds will stretch 
and flow at exactly the same rate 
as does the parent metal. 

Only the hub or bore is made of 
the tougher alloy originally used. 
And this piece is a forging, much 
stronger than it formerly had been. 

The final operation is weldmg the 
hub m place. Net result is a better 
product, made at lower cost. 

DIRECTIONAL STRENGTH— When 
considering fabrication methods for 
highly stressed parts, designers have 
long been in the habit of giving the 
nod to forging. And when they did, 
the costs usually went up. 

Now, forgings are broken down 
into the areas easiest to work under 
the hammers, then welded together. 
This method cuts thousands of dol- 
lars from die costs, eliminates re- 
jecting of large forgings for faults 
occurring only in small areas. Even 
more, if permits taking more ad- 
vantage of that prime asset of forg- 
ing, control of directional strength. 

Directional strength means that 
metals can have grains somewhat 
similar to the grains of wood, al- 
though not so pronounced. When- 
ever metals are rolled, drawn, 
stamped, spun, or otherwise 
“worked,” these grains appear and 
run in the directions in which the 
metals have been caused to flow. 
The metals are stronger in the di- 
rections of their grains, weaker 
across the grains. 

Weldments can be so assembled 
that grain strengths run in the di- 
rections in which strengths are most 
needed, very much as wood struc- 
tures are so designed that most of 
the heavy loads run “with the grain.” 
In forgings and in stampings, or 
other “cold forgings,” the grains 
can be caused to follow curved 
paths, hut not always to exactly 
the curvatures desired. When the 
engineer creates several smaller 
parts having the desired grain di- 
rections, and then welds these parts 
together m such fashion that the 
grain strengths support and rein- 
force each other, he creates a fin- 
ished piece which has all the 
strength that grain can give it. 

Grain in metals has other effects. 
Electrical currents like to go with 
the grain Parts which must roll or 
slide upon each other will have 
longer endurance if the direction of 
wear is with the grain. 

It is practical to take simple flat 
sheets of metal, roll them into 
cylindrical or other shapes, weld 
them where the ends meet, and so 


have finished forms for electrical 
equipment m which the grain is in 
exactly the diiection m which it is 
desired to have the current flow. 

Machine beds, slides, races for 
ball and roller bearings, clutch 
parts, brake parts, and plenty of 
others, can be so designed that 
weldments provide grains m the di- 
rections of greatest friction and 
abrasion Work-hardening in ser- 
vice, which often is depended upon 
for prolonging the lives of such 
parts, can be most successful when 
the working is parallel to the previ- 
ous work-hardening that provided 
the gram structure. And lubrication 
of the part also may be helped. 

DESIGNS SIMPLI FI E D — W eldments 
simplify designs in which heavy 
stresses are imposed over limited 


FIBERGLAS USE 

Expands Where Heaf and 
Chemical Resistance is Needed 

T he ability to withstand both heat 
and the action of some chemicals 
is making Fiberglas an mdusti ial 
servant of many uses. 

Electric motors which have given 
trouble in the field may be re- 



Glass cords resist dipping solutions 


wound with it. One such motor, 
which had failed several times in 
the field, was re -wound with Fiber- 
glas insulation in 1939 and has op- 
erated without failure ever since. 

Another up-and-coming use of 
Fiberglas is in the form of cords 
for dipping machine parts in protec- 
tive solutions and afterwards for 
hanging the parts to dry. 

IN-PLANT TELETYPE 

Adds Flexibility to 

Complex Production Operations 

The classic difference between the 
large shop and the small one is that 
of flexibility. The large shop is in- 
flexible, and once a production lot 
is moving through it, schedules and 


areas. Reinforcing pieces can be 
welded to such products so that they 
absorb some of the stresses and 
pass others along to the primary 
structure. When this is done, parts 
can be made lighter and stronger 
and can be more trustworthy for 
the same loadings Designs of these 
kinds appear m airplanes, automo- 
biles, railway equipment, almost 
everywhere that great strength and 
shock resistance with light weight 
is needed. 

Engmeers have hardly scratched 
the surface of the field for weldment 
designs. The greater the pressure 
to design better and stronger ma- 
chines, the more will weldments be 
used. Weldments are the team 
players m the field of design, the 
elements which help all other 
fabrication means to be at their best. 


procedures are hard to change. The 
small shop can change easily. 

In an effort to achieve more flexi- 
bility, many large plants are now 
using the teletype. With this, typed 
messages and forms can be sent 
quickly to any one department or 
to several departments simultane- 
ously. Department supervisors can 
be warned of the receipt of goods 
which mean step-ups in production 
rates in their departments, whole 
manufacturing sections can be 
ordered to change outputs or pre- 
pare for other changes. 

Such a system cuts down mate- 
rially on the delays which occur 
when the shop telephone and the 
shop mail system alone are in use. 

TENSILE TESTEiS 
Brought fo Production Line 
for Rapid , Practical Use 

W hen an engineer is handling a 
familiar machine part, or when it is 
desired to know the true strength 
values of materials which have been 
fabricated into bar stocks or other 
common shapes, ihen tensile tests 
and hardness tests are the measure- 
ments which usually can reveal the 
most m the least time. Dozens of in- 
terpretations can be made from these 
two tests, and portable hardness 
testers capable of making hundreds 
of tests a day are an old story. Now, 
the use of portable tensile- strength 
testers capable of equally fast op- 
eration is growing. These machines 
do not have the complete adapta- 
bility of the portable hardness tester. 
But they are taking one more “lab- 
oratory-type” test out of the inspec- 
tion room and transferring it to the 
production line where it has its 
highest value. 
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High 

Pressure 

Plastics 


By CHARLES A. BRESKIN 

Editor, Modern Plastics 


T hat the great versatility of plas- 
tics in general and the wide 
range of end uses to which they are 
put has brought forth a propor- 
tionately diversified number of pro- 
duction methods is a fact well rec- 
ognized by most persons interested 
m the industry. As is frequently the 
case in other fields, the latest process 
to be developed tends to eclipse 
older and often equally useful or 
better processes. So it has been with 
plastics laminates. Thus, low-pres- 
sure molding (see “Molding Unlim- 
ited,” Scientific American, June 
1946) has received a substantial im- 
petus during recent years and as a 
result there is a danger that the full 
possibilities of high-pressure lami- 
nating, developed over the past 
three decades and still achieving 
new uses, will be overlooked. 

High-pressure laminating, ad- 
mittedly, requires molds, presses, 
and so on, that must be constructed 
to handle the pressures involved 
and hence are often relatively ex- 
pensive. On the other hand, high- 
pressure laminates can be produced 
that have remarkable resistance to 
moisture, wear, and chemicals. Their 
record is good and, judging by the 
tentative plans of some industries, 
neither the decorative nor the indus- 
trial high-pressure laminates have 
yielded to any other materials one 
iota of their pre-war markets and 
new markets are coming more than 
half way to meet them. 

HUGE MARKET— In view of the 
serious problems now facing the 
building industry in obtaining mate- 
rials for new construction and for 
the renovation and redecorating of 
old structures and places of business, 
it is well to inquire first as to the 
place of high-pressure laminates in 
this work. 

The National Housing Administra- 
tion proposes to erect two million 


Standing On an Enviable 30-Year Record, The High-Pressure Lami- 
nates Look Forward to Continued Large Markets and Even Wider Use. 
Durable, Laminates Combine Technical and Decorative Advantages 


new homes during the next year. 
Into these will go high-pressure 
laminates as wall decorations, as 
parts of bedroom furniture, as bath- 
100 m wall surfacing, and as acces- 
sories. The kitchens of these homes, 
and the kitchens of the nine million 
presently constructed homes which 
equipment people expect to be called 
upon to re-equip, will find good use 
for these materials as kitchen sink 
work tops and as kitchen or dinette 
table tops 

Hotels, restaurants, bars, barber 
shops, offices, all types of more or 
less public rooms, in fact, are even 
more fertile fields for high-pressure 



\ « 

Courtesy Continental Diamond Fibre Company 
and I-T-E Circuit Breaker Company 

Good electrical qualities make high- 
pressure laminates ideal for articles 
like the circuit breaker shown above 

laminates. The reason lies in the ex- 
planation given by the purchasing 
agent of a hotel chain for his in- 
stallation of several thousand lami- 
nated window sills. Prior to pur- 
chase he had subjected the material 
to repeated kicks, butted cigarettes 
against- it, poured liquor over it and, 
when finished, had carelessly wiped 
the surface with a damp cloth, only 
to find a still satisfactory surface on 
the sample. As unreasonable as tests 
of this type are, these laminates 
have been meeting them and, in so 
doing, have been marking off for 
themselves a big share of the hotel, 


• LOOKING AHEAD • 
Extensive me of high-pressure lami- 
nates in public and private housing. 
. . . Decorative effects as yet only 
hinted at. . . Lower costs with newly 
developed core materials. . . Many 
applications in sudden-stop-quick- 
start machinery. . . New laminates 
adapted to compound curves. 


restaurant, and automobile markets. 

In the hotel field alone there is a 
tremendous immediate market. The 
American Hotel Association esti- 
mates that IV 2 billion dollars will be 
required to rehabilitate, modernize, 
and build additions to existing hotel 
structures. This involves almost 13,- 
000 hotels with over two million 
rooms. On furniture tops and win- 
dow sills, the average hotel room 
would use about 24 square feet of 
decorative laminate. Thus, if only 10 
percent of the existing two million 
hotel rooms are so equipped, there 
is an immediate market for 4,800,000 
square feet of laminate. In addition, 
American hotels are in immediate 
need of a half million dollar’s worth 
of serving trays, many of which can 
be high-pressure laminates; 116 mil- 
lion dollars worth of cocktail lounge 
and bar equipment; a million dollars 
worth of elevators, in all of which 
the decorative laminates will share 
to a considerable extent as table and 
bar tops, as trim, as bar front panel- 
ling, and as elevator interior walling. 

DECORATIVE LAMINATES - For 
the most part these decorative lami- 
nates will be 1/16-inch sheets made 
of 11 layers of paper, the nine layers 
in the core being impregnated with 
phenolic resin and the two outside 
decorative sheets being impregnated 
with melamine. Urea is still widely 
used in the translucent laminates. 

The high-pressure laminates are, 
of course, going to meet with com- 
petition from other materials in the 
decorative field. Instable tops, for 
example, they will compete with 
enameled steel, with glass, and with 
wood. Enameled steel tends to chip, 
stain, and warp under too much 
heat; glass has a tendency to chip 
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Attractiveness and long life of pressure-laminated plastics are responsible 
for their continued popularity. Kitchen work surfaces (above) and areas that 
receive hard wear in taxicabs (right) are typical usages of these materials 


and shatter and is cold to the touch; 
wood dents and stains and costs 
quite a bit to maintain. 

In kitchen work surfaces, high- 
pressure laminates face competition 
from linoleum which must be strong- 
ly supported, pits, and does not 
have the same chemical resistance 
as the laminates. Other contenders 
for this market are tile, which will 
not stand up to too much vibration 
and impact, stainless steel, which is 
expensive and subject to stain under 
some circumstances; and enameled 
metal, which cannot take the same 
punishment as can the laminates 

The competition from other mate- 
rials should not be so gieat m 
equipment for bars, restaurants, and 
hotel furnishings In these applica- 
tions ease of maintenance is an im- 
portant factor. 

As for the costs, it has been found 
that, given equal chemical and 
physical qualities, all table and 
kitchen work surface top materials 
have about the same final cost, with 
linoleum having a slight advantage 
Wood, however, when treated to 
make it resistant to acids, alkalis, 
heat, and so on, becomes expensive 
In general, fiat high-pressure lami- 
nates without edging cost about $1 25 
a square foot, with plywood or other 
core material included. 

CORE MATERIALS— The cost of the 
core material used as the base 
for many decorative high-pressure 
laminate applications, and its availa- 
bility, will continue to have a con- 
siderable influence on markets Ply- 
wood,. long the standard core and 
the most economical to date, cur- 
rently is not readily available — a 
situation that is likely to continue 


for some time. At present, fabric 
honeycomb for cores is rather ex- 
pensive — a dollar a square foot. 

There are a number of honey- 
comb structures presently under de- 
velopment which, it is hoped, will 
resolve this price question One is a 
new paper honeycomb whose pos- 
sibilities seem clear consideimg that 
paper costs seven cents a pound 
agamst a fabric cost of about 65 
cents And theie is at least one lami- 
nator who pioposes to ply a lami- 
nate to 1/32-mch tempered pressed 
wood at about 60 cents a square 
foot for the total job. In Canada a 
paper mill is going ahead with a 
lignin board program to provide 
core material for table tops Another 
company is experimenting with a 
self-supporting decorative laminate 
It is doubtful that high-pressure 
laminates will have wide use m the 
wall decoration field The contact- 
pressure laminates, the vinyl wall- 
covering materials, metal, wood, 
fabric, and linoleum will all be of- 
fering competition And new com- 
petition is coming up There is, for 
example, striated plywood, a three- 
ply sheet 5/16 inch thick, bonded 
for internal grade with urea to sell 
at 13 cents a square foot and bonded 
for exterior grade with phenolic to 
sell at 20 cents a square foot. An- 
other material consists of a thin 
sheet of aluminum bonded to a thin 
ply of textured wood — the material 
being applied to walls with the met- 
al on the underside The latter costs 
about 35 cents a square foot which 
is substantially cheaper than stand- 
ard 1/16-mch decorative laminate 
The new papers which are being 
developed for surfacing plywood 
right on the press are yet another 


source oi competition for high-prcs- 
sme laminates m wall applications 
Some of these lesm-impi egnated 
papeis can be applied to plv for as 
little as thi ee cents a square loot 

USEFUL INDUSTRIALLY — High- 
pressure laminates will, to all ap- 
pearances, continue to seive the m- 
dustnes where they built their origi- 
nal i eputations These fields include 
the electrical and the related 
communications mdusti ies, textile 
manufacturing, aviation, automotive, 
and the mantime mdusti y 
The old standbys m the electrical 
industry are the papei- and fabric- 
filled phenolic laminates. The wai 
brought the glass-fabnc bonded 



Com t esv American Cvanumid Company 


with melamine resin laminates 
which provided high strength, high 
arc resistance even when wet, and 
heat resistance As for the silicone- 
glass laminates which are now 
undergoing tests, it is questionable 
how much the present very high 
prices can be reduced Another new 
product is an asbestos-melammc 
laminate designed to give very good 
combined arc and heat resistance 
m the presence of moisture. 

In the textile mdusti y a i ough 
estimate indicates that there are at 
least 18 uses for high-pressure lami- 
nates. Among these items are picker 
sticks, bobbins, doctor blades, car- 
rier rolls, and loom-box linings Re- 
search, howevei, is intensive m this 
line and the list of applications 
should take a spurt The high-pres- 
sure laminates’ chief advantage m 
this field lies in their ability to over- 
come the problem of static generated 
by friction m all textile processes. 

These laminates are well adapted 
to jigs, fixtuies, and forming, tools 
m the aircraft industry Here, their 
comparatively light weight — half 
that of aluminum and one fifth that 
of steel — means a reduced outlay for 
such equipment. Another important 
factor' which accounts for the stand- 
ardization of laminates as the mate- 
rial for pulleys, axles, ball-bearing 
retainers, bearings, cams, and other 
items is the strength- weight ratio 
of these materials. This factor is 


250 


SCIENTIFIC AMERICAN • DECFMBER 1946 


growing m importance because mod- 
ern machinery must tiavel at very 
high speeds, yet must be able to 
start and stop fiequcntly and easily 

The factoi s that account for the 
use of high- pi essure laminates m 
the elcctucal, textile, and mechani- 
cal fields are also all impoitant to 
the automotive manufacturer. A 
typical and promising application 
m this industry is the use of the 
laminates as inside paneling and as 
the kick-plates of jump seats in 
taxis. 

In the manne industry an inter- 
esting use of a cotton- fabric laminate 
is found m the marme-beaimg hous- 
ings of stern-tube shafts for undei - 
watei use Success here has lead to 
the manufactuie of bearings for 
similai application m othei indus- 
tries — steel rolling mills, to give one 
example. 

WHAT'S COMING UP-There are 
many developments being woiked 
upon that promise interesting things 
m high-pressure laminates. A few 


such items include papers such as 
Patapreg, developed by the Forest 
Products Laboi atones, which are 
foimable in compound curves, and 
knit fabrics for the same purpose 
There aie laminates with nylon - 
fabric fillei and melamine or phenol- 
ic resms which are applicable to 
electrical, communication, and radar 
woik. 

Theie aie a dozen new laminating 
resins, and combinations of glass, 
fabnc, paper, fiber, rubber, wood, 
and other materials m single sheets, 
rods, and tubes of laminates designed 
eithei to improve the qualities of 
the pioduct 01 bring down the costs, 
01 both. Also new is engraving stock, 
white inside and black outside, for 
use m instrument faces, dials, in- 
struction signs, and so on 

Currently, many new products are 
m the development stage, some 
ready for the market What is miss- 
ing is enough material — paper, 
fabiic, resin, core material — the same 
complaint of almost every industry 
today 


m @ $ 


RASLCOACH REJUVENATED 
With Plastics Panels 
in Modern Colors 

The ancient railcars which were 
thi own back into service clui mg the 
war because of the extra heavy 
traffic and the inability of railroads 
to get more than a trickle of new 
cars, may have yet another lease 
on life. In England, an outmoded, 
plush-seated, dark-panelled coach 
has been modernized by the use of 
plastics laminates and a variety of 
molded plastics paits 

In redesigning the old coach, 
everything was removed, down to 
the outei shell Then a wooden 
framework was built which outlined 
the old walls and acted as a support 
for the laminated panbls selected 
for the walls of the new car Not 
only the walls, but the bar and 
table tops as well are surfaced 
with Waieite laminated m a color 



scheme of pink, grey, and cream 
The laminated plastics, used m 5/32 
inch thickness, weighs less than hall 
as much as aluminum and has a high 
impact value. Equally important is 
its resistance to hard and caieless 
treatment such as the spilling of hot 
liquids, juices, and alcohol. 

The walls, which follow a con- 
tinuous swooping curve from floor 
to ceiling, comprise alternate panels 
of pink and grey, a color scheme 
that is echoed m the upholstery ma- 
terial. The same asbestos fabric that 
covers the chairs, stools, and wall 
benches is used to surface the wall 
laminate Balancing the curve of 
the walls is the contour of the bar 
front which has a reverse curve 
This was done to insure ample leg 
room for standing passengers, but 





Interior of old railcoach (left) was 
stripped out and panels of plastics 
laminate Installed. Result (above) is 
a surprisingly modernized appearance 


was found to have the added ad- 
vantage of being pleasing to the 
eye 

Other plastics applications m this 
renovated lailioad coach aie molded 
acrylic lighting shields and plastics 
display cases and curtains The plas- 
tics used are a product of Bakelite, 
Ltd. of Great Britain 

PLASTICS FABRICS 

Meet Needs of 

Automotrve Use 

Upholstery, m convertibles and sta- 
tion wagons, is expected to afford a 
very practical application for the 
new synthetic fabrics Appearance, 
dui ability, and resistance to dirt and 



Seat material resists wear and stains 


stain is of paramount importance in 
these coverings and the plastics 
fabrics are said to fill the bill. One 
such fabric is Duran, a film made 
from Geon by Masland Duraleather 
Company. 

COLORFUL LAMINATE 

Combines Features of 

Two Plastics in One 

F or industries requiring a mateiial 
with the optical and light transmis- 
sion qualities of acrylic and the 
vigorous color characteristics of 
nitrocellulose, there has been de- 
veloped a new laminate called 
Kolor-Plex. Celluloid sheets in ir~ 
ndescent pearl tones, m “bread pud- 
ding” effects, and m translucent 
colors are laminated to thicker sheets 
of Plexiglas and delivered to fabri- 
cators who use the laminates in 
making powder boxes, cigarette 
cases, hand-mirror backs, bath- 
room accessories, and a wide range 
of other items 

The makers of this laminate, Will- 
son Plastics Division, Willson Maga- 
zine Camera Company, state that ex- 
haustive tests indicate that the ad- 
hesion is sufficiently strong for all 
purposes to which the material 
would be put, and that in fabrication, 
tools normally used on the acrylics 
are quite satisfactory for this new 
material as well. 
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Paint particles, sprayed towards water-heater casings, are directed to their 
target by a static field created by the electrically-charged vertical rods 


ELECTROSTATIC 

Painting 

Overspray Waste and Blisters or 'Tears' 1 have Long Remained Buga- 
boos in Industrial Finishing. Electronic Equipment that Sets Up Charges 
To Draw Paint to Article Now Minimizes Overspray; Similar Devices, 
Working in Reverse, Remove Excess Paint and Prevent Unsightly Tears 


By VIN ZELUFF 

Associate Editor, Electronics 


A short time ago a boiler 
manufacturer was employing 
three men to hand-spray one coat 
of synthetic baking enamel on wa- 
ter-heater casings One gallon of 
enamel covered 10 to 15 casings. 
Today that same manufacturer is 
covering twice that number of cas- 
ings with one gallon of the same 
enamel But now the operation is 
automatic to the point of requiring 
only one man to check and set the 
controls of the equipment. And the 
finish is more consistently uniform. 

The answer to the “enamel 
stretching” process described above 
is packed into one word — electro- 
statics. A glass rod charged with 
static electricity by rubbing it with 
a silk cloth will attract or repel 
small particles of paper or lint, de- 
pending on the polarity of their 
charges. Similarly, charges of com- 
mercial magnitude, generated and 
controlled by electronic equipment, 
are being used m industry far and 
near to do a multitude of jobs. In 
the example cited above, the casings 
and the paint bore opposite charges 
Hence, the particles of pamt leaving 
the spray gun were snatched from 
the air to the casing instead of drift- 
ing hit or miss in the general di- 
rection of the painting surface. Es- 
sentially, the paint was drawn to the 
casings like paper particles to the 
charged glass rod, and overspray 
waste was reduced to a minimum. 

Another example: In a conven- 
tional automatic-spraying set-up for 
painting the outside of metal waste- 
baskets, each basket was inverted 
over a perpendicular holder. This 
rotated the basket as the conveyor 
moved it along through a booth in 
which three stationary spray guns 
forced the pamt directly onto the 
containers Now, with electrostatic 
spraying, the same equipment and 
the same materials are used. But the 
difference is that within the spray 
booth are arranged suitable metal 
electrodes which, when charged 
from a special high-voltage elec- 
tronic power-pack, produce an elec- 
trostatic field within and around the 
spray painting zone. The number of 
guns is reduced to two and these 
are directed approximately parallel 
to the conveyors so as to atomize 
their material into the electrical 
field. For electrostatic spraying, the 
spray guns are adjusted to atomize 


the paint properly at an air pressure 
as low as 15 or 20 pounds per square 
inch. The solvent balance of the 
paint is adjusted so that the paint 
particles will stay wet a little longer. 

In operation, the paint leaves the 
spray guns and breaks into finely 
atomized particles that form a sus- 
pended paint fog. As each particle 
encounters the electrostatic field, it 
is charged with static electricity of 
opposite polarity to the metal waste- 
baskets moving along on the con- 
veyor and instantly the electrically 
charged paint particles are attracted 
to the metal wastebaskets within the 
electrostatic spraying zone. The pamt 
film is deposited smoothly and uni- 
formly over the oppositely-charged 
surface. Paint particles which other- 
wise would miss the product being 
painted become electrically charged, 
changing their course and flying to 
the metal surface that attracts them. 

The relatively low-pressure air 
stream carrying the wet paint par- 
ticles makes it possible for the power 
of electrical attraction to draw to 
the product being painted most of 


the paint which otherwise would be 
spent as wasteful overspray. The 
small amount of paint that does 
escape this electrostatic attraction, 
and the evaporating solvent fumes, 
are exhausted through the regular 
spray-booth exhaust system. 

VERSATILE METHOD — A wide 
variety of products can be electro- 
statically sprayed. Whether or not 
the object is rotated during the proc- 
ess is determined by its size and 
general character. Such items as 
metal wastebaskets, radio tubes, 
water-heater jackets, lamp shades 
and bases, and cylindrical containers 
of all types, are rotated because their 
external symmetry readily permits 
such handling and increases the ef- 
ficiency of paint application. 

Flat stock, corrugated panels, 
small-diameter pipe, Venetian blind 
slats, and structural steel members 
can be coated either overall or on 
one side only, without rotation. 
They present to the electrostatic 
field and spray guns a flat extended 
surface which appears continuous 


252 


SCIENTIFIC AMERICAN 


DECEMBER 1946 






•'V', • 




'mr 

i jiIi Mil 


rv^ * 


III® 


%'#«*« )j 


• LOOKING AHEAD • 
More extensive finishing of irregular 
shaped articles. . . Reduced basic 
finishing costs. . . Further savings be- 
cause fewer jobs are rejected at in- 
spection. . . Cleaner, safer paint 
booths. . . Wider application of auto- 
matic spray equipment. 
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A complete electrostatic spraying set-i 
baskets, includes electronic generator 
to spray booth, and charged rods in 

as the separate parts move along a 
conveyor. 

Irregularly shaped articles that 
are not normally possibilities for 
automatic spraying can be coated by 
the electrostatic method, because of 
the extended area over which coat- 
ing matrial is attracted to the items. 
Such things as automobile jacks, air 
cleaners, steering wheels, mouldings, 
mufflers, washing machine parts, and 
metal furniture are typical examples 


ip, such as this one for painting waste- 
and controls at right, insulated leads 
booth. Gains in efficiency may be high 

to article made of electrically 
conducting material; with non- 
conducting material, arrangements 
must be made for the part to be- 
come effectively a collecting elec- 
trode for the sprayed material 
Flower pots, for example, can be in- 
verted over a conical metallic fix- 
ture, flat sheets of acoustical tile 
or other insulating material can be 
laid upon a conducting metal-mesh 


belt m order to form the necessary 
precipitating field over the surface 
to be coated 

On flat surfaces, and items that 
can be rotated, the paint film is prac- 
tically uniform in thickness. On 
other items, the uniformity of coat- 
ing that can be obtained depends 
largely upon the contour of the part. 
Since the electrostatic field is re- 
sponsible for the precipitation, the 
coating is light where the electrical 
field is weak, and normal where the 
field is strong Thus, protruding sec- 
tions receive more paint than re- 
cessed surfaces, whereas the internal 
coating of comparatively closed 


EQUIPMENT USED — The electronic 
voltage source which maintains the 
necessary electrostatic field is a rec- 
tifying unit capable of converting 
the normal 220-volt, 60-cycle al- 
ternating current into rectified 
voltage of approximately 100,000 
volts. The regulation of this voltage 
source is arranged so that the cur- 
rent delivered at this high voltage 
cannot exceed 0.01 ampere, a value 
considered safe for human beings, 
When the output of the unit is 
shorted through a low resistance, 
such as that of a person having wet 
hands and feet, the current does 
not exceed this value. Under normal 
operation the power consumption of 
the electrostatic rectifier is com- 
parable to a 1000-watt lamp. Con- 
structed without moving parts, the 
unit requires little maintenance 
Only occasional replacement of tubes 
is required 

Any material can be applied by 
this method, so long as it can be 
atomized at the lower atomizing 
pressures used and can be adjusted 
in solvent balance so that a satis- 
factory wet film can be precipitated. 
Synthetic enamels, cellulose lac- 
quers, aqueous suspensions, wrinkle 
and splatter finishes, oils, and some 
chlorinated-rubber type adhesives 
have been successfully applied. 

The process is directly applicable 


Courtesy Serve!, me. 

De-tearing electrodes remove "last drop" of paint from dipped wire shelving 



and shapes continuously come to 
the inspectors and packers uniformly 
coated and free of excess material 
The electrodes used with this 
process are designed for the pai ticu- 
lai set-up involved, due consideia- 
tion being given to conveyor speed 
and the type of article to be treated 
Each “diain-off” point from which 
excess matenal is to be removed 
must be exposed to the electrode If 
any diam-off portion of the coated 
aiticle is electrically shielded from 
the electiostatic field by some other 
part of the article, it will be less 
effectively “de-teared” m piopoition 
to the degree to which it is shielded 
The distance between the elec- 
trode and the article being de-teared 
is generally held fairly constant at 
eight inches The conveyor speed, 
the distance between dip tank and 
de-teai mg electrode, and the length 
of the electiode are ai ranged so that 
the freshly coated parts continue to 
pass over the electrode until all ex- 
cess coating material is removed 


Parts and products made of a wide 
vai lety of materials can be treated 
Items made of metallic or electrical- 
conducting matenals can be han- 
dled if then shape is such as to make 
dipping possible Pottery, wood, and 
plastics items can be de-teared if a 
field of static electricity can be 
established at the de-tearmg point 
There are only two limitations to 
electrostatic de-tearmg One is en- 
countered when the coating mate- 
rial is sufficiently thermoplastic to 
cause a harmful reflow during the 
baking process, after the object has 
left the de-tearmg grid The othei 
limitation is encountered on those 
objects wherein the dram-off points 
are surfaces of relatively laige 
ladius. The excess material is only 
partially removed from such sur- 
faces The maximum benefit is de- 
rived when the article is hung m 
such a mannei* that the drain -off 
material accumulates on edges or 
comers which ar e sharp or which do 
not exceed x k inch in radius. 


m $ © 


openings is practically impossible 
On some objects the shielded 01 re- 
cessed sections can be satisfactorily 
coated by directing the spray guns 
so that such sections will be 
mechanically covered by direct 
spr ay, while the overspray from such 
guns reaches other parts of the ob- 
ject by the precipitating action of 
the electrostatic field 

ECONOMICS — The saving m mate- 
rial and labor that results horn elec- 
trostatic spraying depends upon 
several factors The replaced method 
may 01 or may not have been ef- 
ficient. On small parts, wheie ordi- 
narily there is considerable over - 
spray, great savings can usually be 
expected. On laige flat sheets or 
similar areas where the usual hand 
or automatic spraying is somewhat 
more efficient, the savings are cor- 
respondingly less In general, the 
adoption of electrostatic spraying 
may result m a saving of 40 to 60 
pei cent of the material used m con- 
ventional high-pressure spraying 

An exceptional case was encoun- 
tered m the spray painting of 
bazooka barrels Here 75 percent of 
the paint used in former spray op- 
erations was saved Painting Navy 
powdei containers by the electro- 
static method, although not excep- 
tional m paint saving, did make if 
necessary to clean the spiay booth 
only once every six weeks instead 
of twice daily as was formerly done 

"REVERSE" PAINTING — Anothei 
household product that has bene- 
fited from electrostatic processing is 
the refrigerator In one 1946 model, 
the manufacturer wanted the finish 
on the wire food shelves to be as 
smooth as the gleaming interior of 
'the box A high-quality baking 
enamel was found to have an ex- 
cellent appearance but spray paint- 
ing the grid-like shelves was not 
practical for economic reasons. An 
automatic dipping process was 
found ideal but had the disadvan- 
tage that the enamel formed drops, 
or tears, and these became unsightly 
blisters after baking. 

Now these drops of paint are 
pulled off electrostatically The 
shelves are hung on the conveyor, 
dipped m the usual manner, then 
earned over a drainboard which le- 
turns the major part of the excess 
paint to the tank On the way to 
the diying oven, when all but the 
last tears have drained off, the 
shelves pass over electrostatically- 
charged de-tearing electrodes. The 
electrodes exert an attraction of suf- 
ficient force to pull free these last 
drops or tears of paint while they 
are still in a fluid state. As a result, 
glossy white shelves of many sizes 


SLIDE-FASTENER RELIABILITY 

Improved by Electronic Control 

In Manufacturing Process 

Flashing neon lamps and synchro- 
nized conti ol circuits in a dual pro- 
detei mined electronic counter are 
helping slide-fastener manufactur- 
eis to achieve exact length and pre- 
cise spacing m their products The 
counter, made by Potter Instrument 
Company, is set for the desired 
number of elements in a length of 
fastener, and the electronically- con- 
trolled machine does the i est 
Greater accuracy and uniformity of 
product is attained, minimizing the 
possibilities of fasteners jamming 

MINIATURE RECTIFIER 

Takes Little Space , Has 

Extended Service Life 

If the newly available midget 
selenium rectifiers are accepted by 
radio receiver designers and are not 
overruled by those who base the 
price and value of a set on the num- 
bei of tubes it contains, there will 
be one less tube to burn out m the 
portable radio set of the futuie The 
new rectifiers are about the size of 
a walnut and can therefore be 
mounted in places too small, for a 
conventional rectifier tube and 
socket 

Only two soldering operations and 
a single mounting bracket are 
needed, since no filament connec- 
tions or sockets are required It is 
reported that the rectifiers will not 
break when dropped, and on con- 
tinuous test have proved their abil- 


ity to outlast several of the con- 
ventional 11 7- volt rectifier tubes 

Starting is instantaneous, reduc- 
ing gieatly the usual warm-up 
period before a radio set starts play- 
ing Currently, the rectifiers are 
made by General Electiic Company 
in a size suitable for radios wheie 
voltages up to 125 volts are recti- 
fied, but larger units may come later. 

FIRE DETECTOR 

Responds to Match 

Struck 60 Feet Away 

Sunlight and electric light contain 
very little energy below a wave- 
length of about 3000 Angstroms. Al- 
though the tungsten filament in a 
lamp may be hot enough to radiate 
in the far ultra-violet region below 
this point, the glass envelope is an 
effective filter. Flames and sparks, 
however, radiate in this region and 
advantage is taken of this fact in a 
newly developed fire detector that 
is exti emely sensitive to minute 
sources of flame, sparks, and arcs 
Detectors of this type can be in- 
stalled m factory buildings and 
rooms to control a central indicating 
system for warning of an outbreak 
of fire Some manufacturing pro- 
cesses that utilize flames and arcs 
might also use the unit 

The instrument consists of a spe- 
cially designed Geiger-Mueller tube 
with a window that permits pene- 
tration by radiation below 3000 
Angstroms. Its sensitivity is so great 
that it responds within one tenth of 
a second to the striking of a match 
at a distance of 60 feet. 
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MUST FLYING 

be a 

"Racket”? 

Aviation, Now Finding Itself a Noisy and Unwanted Neighbor in Many 
Communities, is Starting a Search for Ways and Means to Silence the 
Roar and Clamor That, Continued, Might Cost the Industry Heavily 

By ALEXANDER KLEM1N 

AeionuiUcal Consultant, Rcseaich Associate 
Daniel GufjRenheim School ol Aeionauties. New Yoik Umveisity 


A storm of indignation against 
noise and hazard from the an 
is sweeping the country T, P 
Wright, the Civil Aeronautics Ad- 
ministrator, himself, leads the 
chorus of protests Congress has 
voted to build hundreds of airports, 
but when an attempt is made to lo- 
cate one, nearby residents howl 
vigorously Because of airplanes 
roaring overhead, they tell the Ad- 
ministrator, babies can’t sleep, con- 
versations are interrupted, and 
dishes lattle m the cupboard. Genial 
Ted Wright, as he is known to 
thousands of people m aviation, has 
his own peisonal grudge against 
noisy flying “I am an old music 
lovei,” said he. “When Washington’s 
National Symphony Orchestra moves 
outdoors and its music is drowned 
out by planes fiom the National 
An port. . ” 

Mr Wright believes, however, that 
the airplane can and will be silenced 
To suit actions to words, he has 
called for immediate research and 
engineering effort by all concerned 
The public, unable of itself to take 
such long-range action, continues to 
suffer, but not silently. 

A report typical of the pressing 
problem comes from Roy E. Carey, 
County Superintendent of Public 
Buildings, Union County, New Jer- 
sey. Here, low-flying planes often in- 
terrupt proceedings in the Elizabeth 
court house “I shudder,” says Mr 
Carey, “when I see how close planes 
fly to the 320-foot building” 

But courts and business activities 
are generally limited to daylight 
hours; it is m the quiet residential 
areas where aviation’s noise problem 
literally strikes home with greatest 


• LOOKING AHEAD • 
Eventually a law requiring exhaust 
mufflers on all private airplanes. . . 
Better propeller design to reduce 
noise at source. . . Increasing 

familiarity will make the public less 
sensitive to overhead noise. . . Stricter 
enforcement of existing regulations 
by authorities. . New noise problems 
when supersonic speeds are attained. 


foice Ben Stem, Assistant CAA 
Administrator, advises that lesidents 
of Alexandria, Virginia, near Wash- 
ington National Airpoit, suffer 
keenly fiom the noise of transport 
planes. At peak traffic periods, air- 
liners with engines at full throttle 
go over some of the houses at the 
rate of about sixty an hour, one a 
minute The homes are located on 
hills and the planes pass very close 
to them during the early pait of the 
climb, under such conditions, the 
invasion of residential pnvacy is al- 
most absolute. Other areas report 
that chickens refuse to lay eggs be- 
cause of the aerial disturbance . . . 
and new complaints are heard almost 
daily. 

Grover Loening, nationally known 
aeronautical engineer and pioneer 
in aviation, summaiized the situa- 
tion m a recent speech before the 
Institute of Aeronautical Sciences: 
“I can venture a prediction If we 
do not do something drastic, and 
right now, we are going to so limit 
the future of aircraft development 
that it will be just too bad for all 
of us. . Just so long as the noise is 
going to militate against the estab- 



Exhaust mufflers, one on each side of 
this light-plane engine, reduce noise 
considerably. Slight power loss gams 
added comfort for pilots and public 

lishment of local airports and shove 
aviation out to the outskirts as an 
undes liable citizen, just so long will 
we remain m the stunt transporta- 
tion class and not in a universal 
mode of travel ” 

From this it is clear that both the 
piofessionals and the public agree 
that the airplane is a noise nuisance 
and to some degree a public hazard. 
Which of the two evils is the greater 
is a subject worthy of examination. 

DANGER FROM ABOVE?-- Statist- 
make it apparent that the hazards 
— crashes involving injuries or dam- 
age to persons and property on the 
ground — are laigcly the responsi- 
bility of private flying Commercial 
aviation accidents seldom occur m 
crowded areas but private aviation 
accidents are apt to concentrate on 
airpoits and their environs Pilots 
show off, “buzz” houses, indulge m 
aerobatics too near the ground Ben 
Stern states that one third of the 
fatal accidents in piivate aviation 
result from diving and zooming — 
showing off. Countering the colorful 
tales of such happenings, however, 
are facts to indicate that their very 
novelty and news value tend to ex- 
aggerate the danger to an extent un- 
warranted by their numerical fre- 
quency. Also, the accurate estima- 
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Two views (left and 
on opposite page) of one 
muffler arrangement 
recently devised 
show stacks 
which lead exhaust 
into central 
expansion chamber 
Inlets at cowl front 
are passages to 
heat exchangers that 
provide Warm air 
for cabin and 
carburetor heating 


Comtesy K van 
Aexonuuticul Company 


tion of a plane’s altitude, while fairly 
easy for an experienced observer 
when the plane is directly over- 
head, is practically impossible when 
the pMne is seen from an angle 
Hence, the stories of planes flying at 
tree-top height sometimes mean 
only that the complainmg citizen 
saw the plane through the trees — a 
different matter entirely 

For these and other reasons, it is 
now generally agreed that it is the 
noise and not the physical hazard 
which arouses the public, and it is 
here that the complaints find great- 
est justification. 

NOISE INESCAPABLE - The noise 
level of a light airplane flying at 
minimum legal height over a com- 
munity may be less than that of a 
truck in the streets or about the 
same as that of an automobile. The 
protests arise from the fact that air- 
plane noise is overhead; it stands out 
in the heavens and fails to merge 
with the street noise. Consequently 
it intrudes itself in every home m 
range. Expert analysis and testimony 
to the effect that the airplane is not, 
after all, such a great offender as 
compared with street traffic is met, 
and correctly, with the reply that the 
public is not complaining about 
planes above crowded city streets 
but rather is concerned with other- 
wise peaceful neighborhoods located 
close to busy airports Comparative 
figures along these lines, shown in 
the accompanying table, were gath- 
ered by the Aircraft Owners’ and 
Pilots’ Association from tests made 
by the CAA at a Pennsylvania air- 
port. The planes used were the 200- 
horsepower Fairchild and the famil- 
iar 65-horsepower Piper Cub. 

Since airplane noise is not a nat- 
ural occurrence but an act of man, it 
might logically follow that someone 
in aviation is to blame for allowing 
the present conditions to arise. Ac- 
tually, no particular group or agency 
deserves full condemnation and most 
have the fairly valid excuse that the 
importance of other things has 
eclipsed research on noise preven- 
tion. The airplane, engine, and ac- 
cessory manufacturers have been 
busy seeking the highest possible 
performance and do not wish to do 
anything that will decrease speed, 
lessen payload, or increase cost. 
Silencing the airplane might do one 
or all of these things to some extent 
Airline operators, engrossed with 
the task of meeting a rush of patrons 
and harassed by a shortage of equip- 
ment, have not been able to devote 
a substantial amount of attention to 
noise. Airport managers, although 
appearing rather insensitive to com- 
plaints, have been partly at the 
mercy of their customers. And CAA, 


state, and police officials have, it 
would seem, been overly forgiving 
towards transgressors. 

SOMETHING BEING DONE — De- 
spite Ted Wright’s forthright state- 
ment, and the public feeling which 
has been brought to bear, the noise 
problem has not yet improved physi- 
cally. But those concerned have be- 
gun to work. The Aircraft Indus- 
tries Association has responded 
heartily and has appointed a com- 
mittee to investigate the reduction 
of noise at its source. The Air Trans- 
port Association, equally concerned 
and willing to help, has an engineer- 
ing committee at work. The National 
Advisory Committee for Aeronautics 
is marshalling its unrivaled re- 
sources. Some manufacturers are al- 
ready at work and civil authorities 
and airport managers are at least 
starting to keep closer tabs on ac- 
tivities under their jurisdiction. A 
beginning has been made. 

The heart of the noise problem is 
three-fold; it lies in the propeller, 
engine, and exhaust. The so-called 
clatter of the working parts of the 
engine, as well as the aerodynamic 
noise of the plane rushing through 
the air t may be dismissed from the 
discussion as relatively weak and 
unimportant. It is from the propeller 
and engine exhaust that the genu- 
inely loud and offensive noises arise. 
And even here it is estimated by 
the National Aeronautics Associa- 
tion that about 60 percent of the 
total noise originates with the whirl- 
ing propeller which approximates the 
action of a fire siren. 

Since the propeller absorbs power 
from the engine and translates it 
into thrust, it follows that the greater 
the power and thrust the louder the 
noise. Power, the very essence of 
flight, is not subject to reduction. 


Therefore it is necessary to look in 
another direction; namely, the re- 
duction of propeller speed, for any 
effective method of reducing noise 
from this source Propeller-tip speed 
is the foremost consideration m this 
respect and when the thin blade tips 
approach the speed of sound — some 
700 miles per hour— -the noise be- 
comes almost intolerable. In addition 
to the sustained air-pressure waves 
that batter the eardrums at such 

NOISE MEASURED NOISE LEVEL 

Directly below plane take-off 

path 88-89 decibels 

Aircraft circling overhead 
near airport as for land- 
ing approach 70-85 decibels 

Normal peak noise level, 
plane passing within half- 
mile of field . .65-80 decibels 

Truck noise, at point 230 feet 
from road; passenger car 
noise 10-15 decibels less 
in most cases observed . 80-90 decibels 

Transport airway traffic in 

the general airport area ... .74-81 decibels 

Peak sound levels were generally of three to 
five seconds dmation 


Matching of truck and airplane noise 
shows little difference technically 
General public is not impressed with 
such figures because airplane noise 
is overhead and invades a wider qrea 

speeds there arises another tearing, 
swishing sound resulting from the 
vortices at the rear edges of the 
blades. This latter noise, less over- 
whelming than the tip roar, can be 
reduced by using thin but wide blade 
sections placed at a small angle to 
the airstream which strikes them. 

From the standpoint of noise re- 
duction, one golden rule may be 
drawn from the foregoing facts— 
keep the tip speed down by gearing 
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the propeller and by increasing 
either the number or diameter of 
the blades. 

PRACTICAL PROBLEMS— Presented 
in this fashion, solutions to the pro- 
peller-noise problem appear rela- 
tively simple. It is only when an at- 
tempt is made to apply the solutions 
that the practical factors make it dif- 
ficult. Dr. Theodore Theodorsen of 
the N.A.C.A Langley Field labora- 
tory suggested, for example, a revo- 
lution in propeller design that would 
involve a fan- like, eight-bladed ar- 
rangement turning at 500 to 600 
revolutions per minute. The wide, 
thm blades of such a propeller would 
produce so slight a sound as to be in- 
audible at a distance of 50 feet away. 

Airplane manufacturers, on the 
other hand, resist such devices be- 
cause the gearing would be heavy, 
costly, and inefficient, and so would 
the propeller. Moreover, a variable- 
pitch propeller with its inherent 
complications would be necessary 
even on a small plane, and an appre- 
ciable penalty would be imposed on 
private flying. Clearly, some sort of 
a compromise must be found. 

EXHAUST MUFFLERS — Approxi- 
mately the same situation occurs in 
the exhaust muffler field. Opponents 
of these devices, so long used and 
required by law on motor cars, sub- 
mit that the back pressure of the 
muffler reduces engine efficiency, 
that mufflers weigh too much, heat- 
up, cause fire hazards, make the 
engine overheat, and reduce plane 
performance because of increased 
drag and lower power. 

The National Aeronautic Associa- 
tion is of a different mind and voices 
its opinion: “An aircraft engine 
muffler involves some loss in per- 
formance, but there is no more rea- 


son for an airplane to go blasting 
around unmuffled than there is for 
an automobile to do so, especially 
m view of the fact that a plane 
spreads its noise over a wider 
area. . ” 

Nevertheless there are but few 
people working on aircraft mufflers 
and the information regarding them 
is scanty. The general principle sur- 
rounding the mufflers is a simple one 
of reducing the velocity of the hot 
exhaust gases before they reach the 
open air. Momentary cooling in an 
expansion chamber accomplishes this 
and so does a series of baffles form- 
ing a tortuous route to slow down 
the noisy gases. The latter system, 
however, is open to some criticism 
m terms of lost efficiency and so on 
Other exhaust silencing attempts by 
means of sound absorbing materials 
and acoustic filters to take out the 
more irritating frequencies have 
been discarded as too heavy or im- 
practical. 

In the case of larger aircraft, it is 
possible to put a portion of the ex- 
haust energy to a useful purpose by 
using it to turn turbine super- 
chargers. When this is done, a 
noticeable reduction in noise occurs. 

Some of the light-plane manu- 
facturers are now installing mufflers 
but for the most part their objective 
is greater passenger comfort rather 
than less noise for the general pub- 
lic. Ryan Aeronautical Corporation, 
for example, has produced a muffler 
for the 65-horsepower Taylorcraft 
which works on the general prin- 
ciple of expansion and fills two sec- 
ondary functions in addition to re- 
ducing exhaust noise. By using the 
exhaust heat, this device warms the 
cabin and raises the carburetor air 
temperature as is desired by the 
pilot. The complete unit, built of 
stainless steel, weighs only eight 


pounds. In use, it reduces engine 
noise appreciably and lowers engine 
power only about 2 percent 

Solar Aircraft Corporation, a well- 
known manufactui er of exhaust 
manifolds, has developed a similar 
three-m-one muffler which lowers 
the noise level at 25 feet distance by 
at least 3 5 decibels Engine speed 
is reduced only 25 revolutions per 
minute and some 7000 British Ther- 
mal Units are available from the 
heat exchanger When installed, two 
such mufflers weighing a total of 10 
pounds are placed on each side of 
the engine. A short manifold con- 
nects each cylinder to a fairly long 
expansion chamber which is formed 
to facilitate heat exchange The 
heater muffs are m two parts, de- 
mountable to expedite inspection 
and prevent cabin air contamination. 
A long tail pipe helps m the silenc- 
ing process and reduces any possible 
fire hazard. 

Both of the above mufflers are for 
light airplanes. Silencing a small 
engine of 65 to 100 horsepower does 
not appear overly difficult, but 
silencing 2000-horsepower and larger 
engines promises to be a much 
tougher nut to crack. 

PILOTS CAN HELP — It is because 
of the tremendous engine power in- 
volved in air transport operations 
that the airlines are often consid- 
ered the worst noise offender. Since 
technical solutions to the noise of 
high-powered engines do not seem 
leadily available, other methods re- 
quiring the attention of pilots and 
traffic- control authorities are man- 
datory. The Air Transport Associa- 
tion Engineering Committee in one 
pronouncement says in part: “With 
propeller noise causing most trouble, 
the airlines should stress to their 
pilots the importance of reducing 
propeller revolutions as soon as pos- 
sible consistent with safety after take 
off. They should stress altitude. 
They should channelize aircraft 
where possible in the interest of 
safety to keep them away from the 
more congested areas.” 

At least one terminal airport man- 
ager has recognized the signs of the 
times. Archer Armstrong of Newark 
Airport has presented the airlines 
with a five-point program that in- 
cludes all of the foregoing recom- 
mendations with strong emphasis on 
the direction of flight after take off. 

All in all, the problem of noise 
from the skies is a complex one that 
will require the co-operation of 
many agencies for solution. About 
the best that can be said at the pres- 
ent time is that a beginning has been 
made and that the public tone ap- 
pears such as to demand that the 
good work be continued. 
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COMING CHANGES IN 


By FRED P. PETERS 

Editoi-m-Chiel, Matenal s <fc Methods 


I Jf uring a war economics bows to 
logistics, then the cost of a 
metal, for example, may become 
secondary to its perfoimance, avail- 
ability, speed of manufacture, and 
so on. But m peace-time (or even 
the cunent reasonable facsimile 
thereof) the question ‘‘how much 9 11 
quickly lesumes its all-poweiful po- 
sition. 

Cost factors have always been de- 
cisive m engmeeung In the metals 
field the price and supply of each 
matenal profoundly influence the 
extent of its general use as well as 
its suitability for a given applica- 
tion. Thus, other materials may be 
individually stronger or more ma- 
chinable or more corrosion-resistant, 
but plain carbon steel remains the 
basic raw material for manufac- 
tured products because it is simul- 
taneously the most abundant and 
the cheapest engmeeung metal 

Today manufactures everywhere 
are closely watching and studying 
present trends and impending shifts 
m total mineral supplies, production 
volumes, production costs, and de- 
mand factors of individual metals, 
for clues as to what the relative sup- 
ply and cost factors may be two, 
five, and ten years hence. Only with 
such knowledge can products now 


m the dieam or rough-idea stage be 
most effectively planned from both 
the functional and lowest- cost stand- 
points 

TREMENDOUS INFLUENCE— -Some 
of these trends are startling even to 
expert materials engineers and will 
ceitamly exeit a tremendous influ- 
ence on the chaiacter of the auto- 
mobiles, electrical appliances, house- 
hold goods, hardware and small 
tools, airplanes, radio and television 
sets, homes and other buildings, fur- 
niture, and the like that will be 
produced a few years from now 
The trend toward lightness and 
mobility is certain to find the light 
metals m a better competitive cost 
position m 1955 than they are today. 
Copper, zinc, and lead will likely be 
more expensive a few years hence 


than they are now Steel will be less 
a tti active economically than at pres- 
ent, although certain currently high- 
pneed grades — that is, stainless steels 
— will be increasingly competitive 
on a cost basis and the development 
of lower cost mass-pi oduction fin- 
ishes will aid our present Number 1 
material to maintain that position. 

The simple depletion — and in some 
cases the near -exhaustion— -of cer- 
tain mineral supplies is a leading 
factor m many of these forthcoming 
fundamental changes. Those that 
were heavily depleted by the war, 
such as copper, lead, and zinc, are 
certain to rise in price. 

There are also many metals that 
will remain doubtful as to availa- 
bility and price m this country, even 
when labor and general industrial 
conditions return to normal. Thus, 
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Alarming state of depletion of same once-comman resources may be vizualized from this graph— the implications to industry are clear 
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METAL-ECONOMICS 

Survey of Trends in the Metals Field Indicates Wholesale Design 
Changes and a Complete Readjustment of the Thinking Which has Re- 
cently Dominated Procurement and Application of Industrial Metals 


• LOOKING AH E AD ® 
Lowered reserves will throttle cer- 
tain metals. . Many costs will climb, 
but advantages of some higher- 
priced metals will intrench them 
firmly. . . Stainless steel, for example 
. . . Better knowledge of metal-work- 
ing will influence material choice. . . 
Steel will remain dominant, but will 
yield somewhat, in some fields, to 
the light metals. 


for mercury, the United States has 
only 3 percent of its original resources 
left, for silver and lead but 16 per- 
cent; for gold, 19 percent, for chro- 
mium, 20 pei cent, vanadium, 25 
percent; for aluminum, only 25 per- 
cent of our pre-war grades of 
bauxite; manganese, tungsten, and 
copper are now at 30 percent, zinc 
at 33 percent Our iion ore reserves, 
the most important of all, are at 68 
percent Of molybdenum, potent al- 
loying element m steels, we still 
have 92 percent of our basic re- 
serves Only for magnesium has no 
dent been made m the level of our 
mineral resources, the magnesium 
figure still standing at 100 percent 
by virtue of the inexhaustible supply 
oi magnesium minerals m the ocean. 

Tm and nickel are completely im- 
ported, the former over long dis- 
tances and sometimes under the 
control of countries that may not 
always be friendly Although vir- 
tually our entire nickel supply origi- 
nates m Canada, the history and 
probable future of our relations with 
that country pi esage no difficulty 
whatever with our nickel supply 

But tm has doubtless become a 
metal which must henceforth and 
permanently be regarded as “not 
plentiful” and which may be at an 
economic disadvantage in this coun- 
try m the future. This will affect the 
applicability of tinplate, tm-bronzes, 
high-tm solders, tin-base bearing 
metals, and other once-plentiful 
combinations. Already tinplate is 


facing intense competition from alu- 
minum and aluminum-coated steel, 
glass, and other container matenals, 
aluminum, beryllium, silicon, and 
manganese bronzes are making in- 
roads on the tin-bronze markets, 
the high-tin solders have failed to 
regain all the giound they lost dur- 
ing the war, and the tm-base bab- 
bitts — still technically supreme — 
have been peimanently replaced m 


many applications by lead-base bab- 
bitts, silvei-lead coated beatings, 
and alummum-beai mg alloys All 
of this is chiefly because of the sup- 
ply oi cost position of tm 

PRICE AND VOLUME - Todays 
puce per pound of law material, the 
tiaditional basis for economical se- 
lection of metals loi specific appli- 
cations, will be less influential as 
time goes on The present base 
prices, foi example, oi aluminum 
and coppei aie close — aluminum 
around 15 cents pci pound and cop- 
pei 14 5 cents But many metals are 
chosen and applied on a volume 
rather than a weight basis A cubic 
foot of copper weighs about four 
times as much as the same volume 
of aluminum, obviously for piod- 
ucts where the material is required 
to fill a given space, to make up a 



Courtesy Republic Steel Corporation 

Plain carbon steel from mills like this is still the leading basic metal. In 
time, its price advantage reduced, lighter metals may challenge steel's throne 
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specified section-thickness, to pro- 
vide a covering, and so on, alumi- 
num will be much more economical. 

One materials engineer has re- 
duced four common engineering ma- 
terials to a basis of cost-per- cubic- 
foot of semi-fabricated material, as 
follows: aluminum $25, copper $106, 
magnesium $22; plastics $30 to 
$35. The strong position of the light 
metals in this lineup is at once clear, 
and when the powerful and increas- 
ing tendency to make everything 
light is considered, doubt ceases as 
to the rosiness of the ultimate future 
— the coming higher production vol- 
ume and lower prices — of aluminum 
and magnesium. 

On the other hand, the engineer- 
ing properties of a high-priced ma- 
terial such as stamless steel are 
often so desirable as to make it eco- 
nomically more attractive than 
lower-priced metals. Although stain- 
less steel costs 12 times as much as 
ordinary steel, it is occasionally 
found to be a “cheaper” material 
(say, for railway cars) because its 
much greater strength and corrosion 
resistance permit the use of sections 
only a fraction of the size of con- 
ventional steel sections and because 
the resulting lighter-weight cars 
cost less to haul and thus save 
money in power or fuel. 

STAINLESS IS DIFFERENT— Again, 
the workability of a metal has a di- 
rect bearing on the economics of its 
use. Stainless steel is now consid- 
ered a costly material to process, but 
actually it is not nearly so nard to 
handle as many people think and as 
it once was. As time goes on and 
better methods are developed, along 
with the education of the industrial 
public to the fact that working with 
stainless is different , not difficult, 
the consumption of stainless will in- 
crease and its price will decrease. 
“Material: Stainless Steel” will be a 
more common legend on the blue- 
prints of 1956 than it is on those of 
today. 

With labor costs skyrocketing and 
likely to remain in the upper realms, 
manufacturers from now on will 
consider the workability of a metal 
as one of the most important cost 
factors in its selection. The major 
production operation performed on 
metals is of course machining, so the 
machinability of a material, especi- 
ally when translated into power re- 
quired to cut it, is another important 
measure of its economic appeal. Ac- 
cording to one set of widely accepted 
figures the power required to mach- 
ine several common metals is in 
these proportions: magnesium 1 . 0 ; 
aluminum alloys 1.8; yellow brass 
2.3; cast iron 3.5; mild steel 6.3; nic- 
kel alloys 10.0. Note again, the fav- 


orable positions of the light metals 
in this piocession. 

In trying to estimate the probable 
metal-price trends of the next 10 
years, it is also helpful to examine 
the nature and extent of price fluc- 
tuations in recent years Here again 
it is found that copper, lead, and zmc 
have shown a rising tendency, 
which is expected to continue; the 
prices of aluminum and magnesium 
have been falling gradually, with a 
specific prediction for the latter of a 
25 percent decrease within the next 
five years; and steel of all types as 
well as cast iron have maintained a 
surprisingly even price record. 

The case of steel is particularly in- 
teresting in this respect. Even after 
the $5 per ton rise early this yeai, 
the prices of steel were only 5 per- 
cent higher than the 1937 level. 
(Over the same period hourly wages 
rose 70 percent m the industry.) 
The steel industry is so large that its 
response to broad economic changes 
is sluggish; if steel prices had been 
brought into line with other prices, 
the recent rise would have been $19 
per ton instead of $5 

It may therefore be expected that 


the increase in price of iron and 
steel products m general over the 
next 10 years will be smaller in pro- 
portion than the increases that may 
come in some of the other “older” 
materials Don’t forget, too, that the 
economics philosophy m the steel 
industry is much like that m the 
automotive field, involving the larg- 
est possible volume of sales at a 
small profit per unit, and also that 
steel will fight hard to maintain 
its position as the leading basic in- 
dustrial raw material — all of which 
will tend to hold down steel pi ices 

DESIGN CHANGES— When the cur- 
rent international, political, and la- 
bor uncertainties are removed from 
the industrial scene, many materials 
will return to reasonably abundant 
supply and their prices will find 
their proper levels Look then for 
wholesale changes m the design of 
many familiar products, for costs 
and prices will again become the 
dominant factors in metal- selection 
— and the costs and prices of the 
common engineering metals are 
likely to be quite different m the fu- 
ture than they have been m the past. 


$ $ • 


TANTALUM 

Found in North America , 

Will be Available for More Uses 

Discoveries of new sources of tan- 
talum near Ross Lake in Northwest 
Canada now promise more wide- 
spread use of this metal which has 
proved indispensable in electronics, 
medical, and chemical fields. Tan- 
talum is a hard, ductile metal with 
high melting point that is resistant 
to most acids and inert corrosion. It 
is expected to find favor in high- 
temperature applications such as jet 
engines. 

Heretofore tantalum has been ob- 
tained from Australia, Central 
Africa, and South America. 

CERAMIC-COATED STEEL 

Resists Corrosion at 

Elevated Temperatures 

To protect steel exhaust stacks and 
similar equipment from corrosion, 
new ceramic coatings, the key ma- 
terial of which is calcined aluminum 
oxide, are being applied to both sur- 
faces of the steel. Applied in very 
thin coats, not over 0.002 to 0.003 
inch and at 1600 degrees, Fahrenheit, 
the ceramic has a dull finish, such as 
is found in conventional porcelain 
enamels. 

Even when the metal itself bulges 
slightly from the heat, no damage 
to the coating accrues. Also, these 
coatings resist failure under repeated 


thermal shock, protect against oxi- 
dation at 1250 degrees, Fahrenheit, 
resist cracking and blistering, and 
produce no glare. 

A few of the applications will be 
automobile exhausts, stove parts 
such as inner liners of oil space 
heaters, burners on gas ranges, 
coatings for heating furnace tools, 
and pipe m natural gas fields that 
must resist hydrogen sulfide. 

HEAT TRANSFER UNITS 

Achieve High Efficiency 

With Light , Compact Structure 

New methods of fabricating heat- 
transfer equipment, originally de- 
veloped for airplane use, now 
make it possible to produce units 
that are not only very efficient but 
are also extremely compact and light 
m weight. 

The production process employs 
wafer-thin sheets of aluminum, 
stamped to form a series of half 
tubes on their faces. When two such 
sheets are fastened together by a 
special brazing process, a complete 
tube arrangement results. Sheet 
pairs are then assembled in groups 
so that a series of many tubes are 
formed into an air-tight unit ar- 
ranged so that air passes through 
the tubes and over them as well. 

The original use as an aircraft 
radiator is expected to lead to many 
applications in heating, air-condi- 
tioning, and related equipment. 
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Atomic-Bomb 

By-Proeucts 


Nuclear Knowledge, Even In Its Present Stage, Embraces a Wealth of 
Practical, Usable Material. Industry Will Benefit — Of This There 
Is No Doubt. Decentralization, Based on Atomic Power Plants Where 
Ordinary Power Plants Cannot Go, May be One Important Ramification 

By HOWARD C. E. JOHNSON, Ph.D. 

Chemical Editor, Chemical Industi les 


F irst fruits of atomic “peace- 
fare” are already being har- 
vested. Using the same techniques 
that produced the bomb, Clinton 
Laboratoiies at Oak Ridge, operated 
by the Monsanto Chemical Com- 
pany, are now turning out radio- 
active isotopes to the number of al- 
most a hundred. 

When chemical substances are 
subjected to the bombardment of 
neutrons escaping from disintegrat- 
ing uranium 235, they absorb some 
of these neutrons and form unstable 
atoms. Such atoms behave chemi- 
cally just like the stable normal 
atoms, entering into the same re- 
actions and forming the same com- 
pounds But, and this is the impor- 
tant difference, they can always be 
detected by virtue of their own 
slow but continuous disintegration 
during which they emit particles and 
high-energy rays. Minute quantities 
of radio-active isotopes have been 
made for years by the cyclotron, a 
very complicated and expensive 
piece of apparatus, but the uranium 
pile now produces quantities suf- 
ficient for extensive research. 

Much has been written about the 
use of radio-active materials for 
medical research and therapy. Vita- 
mins, amino acids, and other essen- 
tial fuels for the human machinery 
can be traced through the system by 
incorporating radio-active atoms in 
their molecules The question of 
what happens to the sulfur in the 
eggs we eat can be answered by 
tracing a synthetic sulfur- contain- 
ing amino acid made with radio-ac- 
tive sulfur through the body. Sim- 
ilar studies in nutrition, metabolism, 
drug action, and the like can he 


@ LOOKING AHEAD • 

A host of new synthetics when iso- 
topes show "how" os well as "what" 
happens in reactions, . . Future city 
sanitation plants operating on 
atomic power. . . Power for industry 
where coal, oil, and cooling water are 
not available. . . Greater use of 
"micro" research techniques to lower 
experimental costs. . . New instru- 
ments and devices borrowed from 
nuclear laboratories. 


made with radio-active carbon, 
phosphorous, iodine, and other ele- 
ments. Eventually these radio-active 
materials may be used to treat dis- 
eased tissues just as radium is used 
to treat cancer, but initially, at least, 
they will yield their greatest benefits 
as tools for finding the causes of dis- 
ease. 

INDUSTRIAL VALUES— The medi- 
cal aspect of isotope usage has been 
so stressed that benefits to industry 
have virtually been overlooked. 
Many of the chemical products that 
are taken for granted — plastics, syn- 
thetic rubber, high-octane gasoline, 
to name a few — are formed by 
chemical processes which are rela- 
tively mysterious. The isotopes, be- 
cause they are atom-sized “observ- 
ers,” can help to clear up the 
mysteries. Entering into a molecule 
to be swept into the reaction zone, 
they can “sit” on a molecule of cata- 
lyst for a moment and emerge again 
in a totally different type of mole- 
cule, thus telling continually where 


they are by means of their constant, 
detectable radiation It is easy 
enough to find out what happens 
when certain chemicals are brought 
together, it is, far more difficult, usu- 
ally, to tell how it happens. With the 
new knowledge that radio-active 
isotopes can provide, industry shall 
undoubtedly be able to design better 
equipment, discover more favorable 
operating conditions, and thereby 
direct the course of reactions into the 
most useful channels. 

Other industrial benefits of radia- 
tion chemistry were described to the 
recent American Chemical Society 
meeting by Dr. Milton Burton, of the 
University of Notre Dame. He en- 
visioned the city of the future op- 
erating its entire sanitation system 
as part of an atomic-energy plant — 
sterilizing its water supply, cleaning 
its waste, and produemg new prod- 
ucts from the by-product radio -iso- 
topes. 

Also, Dr. Burton thinks that the 
new materials may lead to new 
chemical processes, including the 
production of new polymers, both 
organic and inorganic; low-tempera- 
ture cracking of petroleum oils; and 
more effective chemical use of some 
of our inefficiently employed natural 
resources. One possible wide appli- 
cation is the industrial use of “cold 


RADIO-ACTIVE ISOTOPES 
NOW AVAILABLE 

Accredited institutions for funda- 
mental scientific, clinical, and tech- 
nical research can now obtain useful 
quantities of C, Na, P, S, I, and other 
less common radio-active isotopes 
from Isotopes Branch, Research Divi- 
sion, Manhattan District, Oak Ridge, 
Tennessee. 

Requests must be made through a 
recognized institution and the results 
of research must be published. Further 
details will be found in the accom- 
panying article. 
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light” — the kind that lights up lumi- 
nous watch dials — instead of in- 
candescent light A biological pos- 
sibility is the production of animal 
and plant mutations Thus the genet- 
icist might accomplish m one gen- 
eration what would otherwise take 
generation after generation of patient 
breeding. 

New chemical reactions are a defi- 
nite possibility, Dr Burton asserted, 
because nuclear radiation is essen- 
tially of the same type as ultra-violet 
light or X-rays Just as the lattei 
agents promote certain chemical re- 
actions, so might the more powerful 
and penetrating nuclear radiation 

ISOTOPES AVASLABLE-Not all of 
the hundred or so isotopes are 
equally available; their availability 
depends upon to what extent they 
are produced in the pile reactions, 
how well they can be isolated from 
other reaction products, and how 
stable they are. Fortunately, among 
the more easily obtainable are the 
particularly useful isotopes of sodi- 
um, carbon, phosphorous, iodine, and 
sulfur These are being sold at “out- 
of-pocket” cost to qualified institu- 
tions with the stipulation that re- 
sults of research using the mateuals 
must be published Fundamental xe- 
search and human applications have 
first priority, followed by educa- 
tional uses and applied research in 
that order. 

The paucity of isotopes from the 
earlier cyclotron processes limited 
the scope of the research done and 
the number of persons who could 
use radio-isotopes. Nevertheless, 
many important results, particularly 


m biology and medicine, came from 
their use Now, with the prospect of 
ladio-active isotopes being made 
available on a laigc scale, even moie 
important advances m all sciences 
can be expected 

No phase of atomic eneigy except 
the bomb itself has fired the public’s 
imagination more than the attractive 
possibility of cheap, ubiquitous, and 
omnipotent atomic power. Scientists 
are becoming a little weary of all 
the glowing piophecies — automobiles 
with a fist- sized atomic engine, trav- 
eling fiom New Yoik to Hollywood 
on a lump of uzamum the size of a 


pea, rockets sizzling to Mars on a 
blast of nuclear disintegration 

ATOMIC ECONOMICS Such Inn- 
tastic seeds ol piopheey may bear 
li uit someday, but even now atomic 
powei, as a present reality, is a 
foice to be 1 eckoned with. Dr 
Charles A Thomas, vice president 
of Monsanto Chemical Company and 
pi o]ect directoi of this firm’s Clin- 
ton Laboi atones, told an American 
Chemical Society meeting lccently 
that “a 75, 000-kiiowatt atomic en- 
cigy plant could be built m the 
eastern United States lor about $25,- 


Af- start of neutron 
bombardment (right), 
sample of the 
material to be made 
radio-active is 
inserted in graphite 
carrier block to 
be pushed into 
center of the uranium 
"pile ^ To remove 
material (below) — now 
radio-active — carrier 
block is pulled 
into lead shield to 
protect workers. 

Girl at right checks 
on radiation of 
sample In both cases 
pile is mopeiative 
while hole through 
shield is open 



AH illustrations Official United States Army PhoUeiapha 



000,000 On the assumption that the 
plant would operate at 100 percent 
capacity and that interest charges on 
the investment would be 3 pet cent, 
the plant could pioducc powei at ap- 
pioximately 0 8 cents per kilowatt 
horn This figure has been computed 
by different gioups of engineers 
woikmg independently 

“A coal plant of the same output 
would cost $10,000,000 Assuming 
capacity operation and the same m- 
teiest charge on the investment, 
power would cost 0 65 cents per kilo- 
watt hour with bituminous coal de- 
livered at seven dollars per ton.” 

For those who question the value 
of such a project if atomic power 
cannot compete m cost with conven- 
tional sources, a logical answer is 
available. Coal accounts for about 60 
percent of the operating cost of a 
power plant, and the cost of coal and 
fuel oil has increased greatly since 
the war and shows signs of continu- 
ing upward. If coal cost should reach 
$10 dollars per ton, the costs of coal 
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Highly-active isotopes must be processed in special "hot" laboratories Here, 
operator quickly drops sample through the roof of a heavily-walled concrete 
room where further treatment can be accomplished safely by remote controls 


powei and atomic power would be 
equal Atomic power, on the othei 
hand, is in an initial stage o£ devel- 
opment Lower costs aie dependent 
on success l ul solutions of numerous 
technical, opeiatmg, maintenance, 
and labor problems, but it seems 
reasonable that further exploration 
of the field will result m the stand- 
ardization of design and construc- 
tion, and a material reduction in in- 
vestment and operating costs. 

But atomic power should not be 
considcicd merely as a competitor 
of existing power sources, Dr. 
Thomas pointed out “It is not alto- 
gether a case of nuclear power 
versus coal, gas, oil, or water power 
because the nuclear power plant has 
advantages and fields of application 
not open to other types of power- 
producing plants. Atomic power will 
not supplant but supplement our 
conventional power production ” 

It is predicted that the first atomic 
power plant will resemble an ordi- 
nary steam power unit The turbines, 
electrical generators, and transmis- 
sion lines will be of conventional 
design, but the furnace or boiler will 
be leplaced by a chain-reacting pile, 
which must be heavily shielded to 
protect the operators from lethal 
radiation. A cooling fluid — possibly 
liquid bismuth — will flow through 
the pile to pick up the heat produced 
therein. Since this fluid will be 
highly radio-active, it will un- 
doubtedly be awkward to use it di- 


i ectly for electric ppwer generation 
or as a heating medium Accord- 
ingly, a heat exchangei will be used 
to transfer the heat to water or gas. 
If watei is used, it will be converted 
to high-temperature steam which 
can be used without danger m con- 
ventional turbines 

ATOMIC POWER PLANTS— Three 
broad applications for atomic power 
were outlined by Dr. Thomas: 
“Nuclear power plants would make 
feasible a greater decentralization 
of industry, a desirable factor m the 
world economy Only a trivial 
amount of fuel need be brought in, 
and the need for a large cooling-wa- 
ter supply might be obviated by the 
development of gas turbines. Be- 
cause nuclear plants lend themselves 
to decentralization, more economical 
industrial combinations should de- 
velop 

“The nuclear power plant,” Dr. 
Thomas continued, “will aid in the 
industrial development of isolated 
parts of the woild where the cost 
of oil, gas, or coal is prohibitive 
and where a supply of water is un- 
available, This is possible, for a 
nuclear power plant, if combined 
with a modern gas turbine, will 
make unnecessary a supply of any 
such fuels or cooling water. 

As for the third field: “The 
nucleai power plant, in connection 
with the modern gas turbine, might 
be desk able as an operating or 


standby plant, to existing large 
utilities Unlike hydro-electric power 
plants, nuclear powei plants are able 
to supply piocess and heating steam 
dn ectly m addition to power.” 

Such plants, it was pointed out, 
might be integrated strategically 
with present utility systems to re- 
duce the cost of power ti ansmission 
and msuie partial operation of the 
system m the event that the stand- 
ard power stations were inoperative 
The problems m the construction of 
an atomic power plant appear diffi- 
cult, Dr. Thomas ceded, but not in- 
surmountable 

INDIRECT BENEFITS-So far the 
dn ect benefits of nuclear fission, 
ladio-active isotopes and atomic 
power, have been considered In the 
near future it may also be possible 
to enjoy some of the indirect profits 
of the Manhattan District work 

Among these profits are the new 
techniques and new equipment 
which had to be devised to solve the 
unprecedented problems with which 
the atomic scientists were con- 
fronted In order to weigh accurately 
the infinitesimal amounts of some of 
the radio-active materials available, 
for example, an ultra-nncrobalance 
was developed which may be useful 
in micro- chemistry. Also, the great 
amount of work with uranium hexa- 
fluoride gave impetus to the rapidly 
expanding field of fluorine chem- 
istry, leading to the commercial pro- 
duction of the gas and many of its 
useful compounds In the process of 
declassification are new chemical 
pioducts and new equipment de- 
signed to facilitate production of 
fissile materials. Many of these will 
undoubtedly find use in non-atomic 
chemical engineering. 

Perhaps one of the more unusual 
contributions of the Manhattan Dis- 
trict will be to the philosophy of 
chemical engineering itself. The 
atomic scientists designed and built 
a full-scale atomic plant on the 
basis of data obtained from micro 
test-tube experiments. It might be 
most uneconomical for industrial 
chemical companies m general sim- 
ilarly to abandon pilot plant pro- 
cedures, but the same ingenuity that 
made possible the remarkable feats 
at Oak Kidge and Hanford may alter 
the conventional conception of pilot 
plants and lead to more intelligent 
engineering. 

Some of the peace-time benefits 
of atomic energy described are al- 
ready available; others will take 
years of patient work by men who 
know what they are doing 

In order to provide Such men, 
Monsanto Chemical Company has 
started a one-year training course 
for a selected group of 35 scientists 
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Radio-isotope sample, 
too small to be 
seen in beaker, ns 
dryed m f h as 
"'semi-hot" laboratory 
where materials not 
excessively radio- 
active can be 
processed safely in 
well-shielded and 
well-ventilated 
hoods Mirror allows 
operator to view 
sample, long tongs, 
gloves, and 
smock are necessary 
for protection 


and engineers. Representing both in- 
dustrial research institutions and 
leading universities, the group will 
participate in the research and de- 
velopment program of Clinton Lab- 
oratories as well as study nuclear 
physics and radiation chemistry. The 
program will be continued if the first 
course is successful. 

As a result of their studies these 
men should be prepared to carry on 
atomic research in their own lab- 
oratories, delving into the mysteries 
of this comparatively infant science 
and bringing to fruition the incal- 
culable benefits that now lie latent, 
waiting only for discovery. 

® ® ® 

FLUORINE 

Marketed for First 

Time— In Pressure Cylinders 

Most chemically active element 
known, flourine has now been put 
on the market for the first time. The 
gas is available in steel, pressure 
cylinders on a limited commercial 
basis for experimental use by manu- 
facturers and researchers. 

Hundreds of uses for fluorine may 
become possible with the availability 
of it in its elemental form. One of 
these uses is as a non-flammable, 
non-toxic liquid with a high enough 
boiling point and specific gravity to 
replace mercury in the present mer- 
cury-vapor boiler, thus making the 
efficient vapor engine practical and 
safe. Another use is for a gas, al- 
ready developed hut requiring ele- 
mental fluorine to manufacture, 
which is a nearly perfect insulator 
for the high voltages used in X-ray 
and nuclear physics. Also possible is 
the development of a lubricating oil 


so stable that it will not oxidize or 
break down under any present en- 
gine or mechanical operating condi- 
tions and which will make possible 
gears and engines heretofore only 
dreamed of by designers. 

Other uses for fluorine compounds 
now definitely within the realm of 
possibility include heat-transfer and 
dielectric media, more effective in- 
secticides, fungicides, fumigants, 
germicides, stable solvents, anesthet- 
ics, fire extinguishers and fire- 
proofing materials, resins and plas- 
tics, iand weed killers. 

The rapidity with which fluorine 
combines with almost all other ele- 
ments — it will burn both glass and 
water — has been the greatest stum- 
bling block to its isolation and re- 
search on its use. But the great sta- 
bility of most of its known com- 
pounds is perhaps their chief value 
Freons, widely used as refrigerants 
since 1930 and as the propellant for 
insecticides in the “bug bombs” used 
by the thousands during the war, 
demonstrated this. Dyes made from 
fluorine compounds have unusual 
brilliance and color fastness. 

The biggest problem in the proj- 
ect of making fluorine commercially 
available was packaging the gas af- 
ter it was manufactured. The fact 
that steel and copper will resist 
fluorine corrosion well at normal 
temperatures was a great help, but 
detailed research was necessary to 
develop gaskets to make the present 
containers leak-proof and safe. A 
comparatively small amount of the 
gas is packed in each cylinder at 
present — one -half pound at 400 
pounds pressure. 

The gas is produced by the Penn- 
sylvania Salt Manufacturing Com- 
pany in an especially designed elec- 
trolytic cell containing potassium 


fluoride and hydrogen fluoride at 
about 100 degrees, Centigrade The 
products of this electrolysis are hy- 
drogen and fluorine A special dia- 
phragm extending into the electro- 
lyte is necessary to prevent these 
two gases from combining explo- 
sively. Another problem in manufac- 
ture is the complete elimination of 
water from the cell, since m its pres- 
ence the piocess gives off oxygen in- 
stead of fluorine 

WILD GINGER GERMICIDES 

Said to Compare With 

Penicillin, Compositions Unknown 

At least two substances shown to 
be highly germicidal have recently 
been extracted from wild gingei, 
which grows over most of the north- 
eastern section of this continent 
from New Brunswick to North 
Carolina and as far west as Mani- 
toba, Missouri, and Kansas. Re- 
search workers C. J. Cavallito and 
J. H. Bailey, of the Winthrop 
Chemical Company, have found two 
substances, present in this plant to 
the extent of about 20 parts per 
million, which have been shown on 
preliminary tests to have powerful 
bactericidal effects on pus-forming 
organisms. The substances appar- 
ently do not harm the common in- 
testinal organisms. 

The discoverers state that the ef- 
fectiveness of the new compounds, 
whose natures and compositions are 
not yet known, is of at least the 
order of magnitude of penicillin, if 
not actually greater. 

COAL MINES 

May Become Power Plants 

With Fires Underground 

Instead of being removed from 
the mine, coal may be burned at the 
source to produce power in the fu- 
ture, according to Professor Roger 
Adams, head of the Chemistry De- 
partment, University of Illinois. 
“Just as sulfur is melted in the 
ground and pumped out in liquid 
form, it is not too fantastic to be- 
lieve that with cheap oxygen, such 
as has been discovered in the Soviet 
Union, coal may be burned in the 
mine,” states Professor Adams 

“The heat generated in the gases 
and the subsequent burning of the 
carbon monoxide would provide the 
power for a utility plant near by,” 
he explains. “The carbon monoxide 
might also be reduced to petroleum. 
With the present conditions in the 
coal industry, investigations of this 
kind may be stimulated which, by 
past experience, generally result in 
inventions or discoveries fojr re- 
placement of labor by mechanized 
processes*” 
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Emblematic of the wet-strength paper's toughness are these bags to be stored 
in a damp mine, then packed with moist sand as a backing for explosive charges 


Paper Gets Webbed Feet 


Paper's Renowned Weaknesses When Wet have Long Prevented its Use 
In Many Packaging Applications. Now, the Addition of Resins to Pulps 
Permits the Manufacture of Bags that Can Go Swimming if Necessary 

By WARREN L BASSETT 


T o those persons who have had 
a wet milk bottle soak its way 
through the bottom of a paper bag, 
news of paper with high wet- 
strength will be welcome. It will be 
even more welcome to the manu- 
facturer who must pack a water- 
damageable product with the full 
knowledge that somewhere along the 
line carelessness or necessity will 
probably result in his containers be- 
ing exposed to the elements. Back- 
ing this news are records proving 
that such substances as sugar, flour, 
and other perishable products in 
bags made of this remarkable paper 
have been stacked in the open by 
the tons — without damage from rain, 
snow, or steaming, tropical humidity 
In some areas where standard ship 
unloadings are impossible, it has 
even proved practical to dump the 
paper-bagged merchandise bodily 
into the ocean. The bags hold to- 
gether without difficulty and even- 
tually the cargo drifts ashore. 

RESIN BINDERS— The secret be- 
hind these extraordinary perform- 
ances of paper lies in synthetic 
resins, plus perfection of multi-wall 
bag construction. 

Urea-formaldehyde or melamine 


resins, when added to paper pulp 
while it is still suspended in water, 
adheres to the paper fibers, subse- 
quently binding them tightly to- 
gether. The resultant sheet, even 
when soaked with water, retains a 
high percentage of its dry strength, 
and does not break. Moreover, it re- 
gains its full strength when dry. Its 
tensile and bursting strength are in- 
creased, as is also its folding en- 
durance; it develops a high re- 
sistance to scuffing, or rubbing, 
whereas ordinary paper, when wet, 
breaks or rubs through readily. 

The first application of resins to 
the paper industry took place just 
before the war, with the result that 
when the supply of wood, metal, 
textiles, and glass for packaging be- 
came scarce, this new type of tough, 
strong paper was available. The 
Army and Navy requisitioned nearly 
100 percent of production, and it was 
used in many combinations with 


other types of paper to produce 
containers which were not only wa- 
ter-proof, but also grease-proof and 
corrosion-proof. 

Called “wet-strength” paper by 
the industry, this product today is 
causing a revolution in many indus- 
trial and retail packaging methods, 
and has opened up scores of new 
fields for paper and paper products. 
It is, for example, being extended 
to such ordinary paper articles as 
toweling, tissues, diapers, blueprint 
paper, shelf and wall papers, and 
many others. 

Paper toweling treated with resin 
is much stronger, and does not dis- 
integrate in the hands. Thus it takes 
less paper to do a hand- or face- 
drying job. But it is in the fields of 
industry and merchandising that 
wet-strength paper, in the form of 
multi-wall shipping sacks and vari- 
ous bags for retail use, is making its 
greatest strides. The jobs this paper 
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• LOOKING AHEAD • 
High-flavor foods bag-packaged 
without loss of volatile essences. . . 
Better brand identification for pro- 
duce now sold in bulk. . . Longer 
wear for bank notes, business papers, 
and roughly handled blueprints. . . 
Reduced shipping losses through wa- 
ter damage . . Less freight car and 
warehouse contamination from leak- 
ing bags. 

is doing aie not glamorous, but they 
are of tremendous importance to 
the industries involved, representing 
advances m speed, efficiency, and 
economy over previous practices As 
a result, paper bags are replacing 
rigid containers m many industries 

MULT! -WALL BAGS — Packaging 
experts estimate that today more 
than 300 commodities are being 
shipped from plant to consumer m 
heavy-duty, wet-strength multi- 
wall shippmg sacks constructed of 
as many as six plies of papei, often 
bound together with asphalt lamina- 
tions These commodities cover a 
bioad field of “loose solids,” such 
as flouis, sugars, salts, powdered 
chemicals, fei tihzers, cement, and 
so on, which are required to be 
handled out of doors under all types 
of weather conditions 
Multi-wall bags aie custom-made 
for each product after careful study 
of its properties, the type of protec- 
tion it needs, and the conditions 
under which it is shipped and used 
Exhaustive laboratory and shipping 
tests are made until the right bag is 
found Such p'scrjpviTncrvfc afn 


a multi-wall bag can be made to 
perfoim In addition to protection of 
the contents fiom absorption of at- 
mospheric vapor, and vice veisa 
from loss of essential moisture, such 
bags can offer protection fiom dam- 
age by water for as long as 24 horns 
of immersion, and for much longer 
periods when subjected to spraying 
by water. 

Equally vital may be avoidance of 
loss of flavor or essential oils, as well 
as contamination from other matter 
outside the package Fiequently, 
bactenal contamination and insect 
infestation are included in the latter 
Some products require prevention 
of seepage or penetration because 
they are put into the bags m liquid 
form, and sifting which might occur 
with finely powdered pi oclucts-~of 
particular importance when the 
powder is toxic — must be elimi- 
nated 

Other important factors include 
resistance to abrasion and scuffing 
from the outside, and undue wear 
from contents when they are sharp, 
gritty, or coarse In some cases, pro- 


vision for easy shipping of the bag 
fiom the contents, such as asphalt, 
synthetic lubber, and so on, which 
aie put in the bags in liquid form 
and later harden, must be made 
And almost always the quality of 
being easy to stack neatly to any 
piacticable height is a lequisitc 
So rapidly has the use of multi- 
wall bags spread m mdustiy that 
they are being produced at a rate 
of better than one billion a year by 
the paper industry And new uses 
are constantly being found Only re- 
cently laige meat packing plants 
started to ship meat trimmings — for 
conversion into gi ound meat and 
other pioduets — m multi-wall bags 
of wet-strength paper provided with 
special liners for protection of the 
product from contamination 

RETAIL REVOLUTION— Just as m~ 
teiestmg are the important changes 
being brought about m the retail 
field by wet-strength bags. The new- 
est trend here is toward pre-pack- 
aging, which means delivering to the 
merchant a commodity m a package 


Paper containers that 
don't weaken when 
wet are ideally 
suited to packaging 
frozen foods or 
ice cream (right) 
Wet-strength 
bags (below) were 
responsible for 
a new business since 
ice cubes could be 
stored in them 
indefinitely for de- 
livery to the 
customers whenever 
they are needed 




of retail size which he can sell with- 
out further weighing or handling. 
This has been found to reduce both 
costs and waste, and in many in- 
stances to increase sales, because the 
pioduets can be easily and quickly 
picked up by the customer 

In the food field, for example, a 
newly developed wet-strength bag, 
made by Union Bag and Paper Coi- 
poration, is alteimg the merchandis- 
ing of fresh fruits and vegetables 
because it permits them to be pre- 
packaged m take-home quantities 
while they arc still wet from wash- 
ing or refrigeration. This bag is 
fitted with a window of cellophane 
through which the contents can be 
seen by the purchaser. Pre-packag- 
ing of some staples such as oranges, 
dried peas, walnuts, and so on, is not 
new, but heretofore it has never 
been possible with fresh produce 
because of exterior wetness or mois- 
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12,000 Holes per Hour! With New 
Gearless Multiple Spindle Drillhead! 

The Zagar Gearless Drillhead can accommodate up to 
400 drills in one head — drill up to 400 holes at one 
time! This revolutionary unit runs noiselessly and vi- 
hiation-free on needle, tapered roller and precision 
hall bearings, and is lubricated by a patented auto- 
matic oiling system to insure trouble-free operation. 

With this unit all holes are drilled at one pass, and 
valuable time is saved by the elimination of indexing 
and extra handling. It may be used on standard drill 
presses, or furnished as a complete hydraulic ma- 
chine by the factory. 

Another time saver, as well as a help on a tedious 
job, is chewing gum. The simple act of chewing 
seems to make the work go faster, easier— helping to 
relieve worker’s fatigue— so that a better piece of 
work can be turned out with greater safety Wrigley’s 
Spearmint Gum may be used even when both hands 
are busy — right where the work is being produced. 

You can get complete information from 
Zagat Tool , Inc 

23887 Lakeland Bhd , Cleveland 17, Ohio 



Zagar 220 Spindle Gearless 
Drillhead 



AA-98 


tuie content Another big obstacle 
was the Jact that ordinal y bags com- 
pletely enclose their contents, mak- 
ing the puichasei feel he is getting a 
“pig in a poke' 1 ’ Thiough the win- 
dows of the new bags, how eve i , 
shoppers can see the quality of the 
pioducts they are buying 

The bags reduce waste because 
100 pounds of produce, pre-packaged 
and priced at so much pei bag, 
bring the full price for 100 pounds, 
whereas 100 pounds of the same 
pioduce, sold by clerks from open 
counters or bins, suffer a large loss 
through overweight selling, shrink- i 

age, and spoilage Bruising thiough [ 

pinching and handling by customeis 
is also eliminated Piompt packaging 
while the pioduce is still 1'iesh is 
also a large factor m the reduction 
of waste, since over- ripe specimens 
aie eliminated before they can con- * 

tammate othei s. j 

The new bags speed up sales be- 
cause they i emove fruits and vege- 
tables fi om the slow, individual, 
clerk-sold category to the quick 
shelf, or self-seivice field. Applica- 
tion of color printing to the bags, 
often including an attractive replica 
of the product they contain, en- 
hances eye-appeal, and permits stoic 
and brand identification to be placed 
where they will convey their mes- 
sages most effectively 

Another wet-strength bag, minus 
the cellophane window and re- 
sembling the ordinary kiaft grocery 
bag, has solved an old and annoying 
shopping pioblem. It is being widely 
used by retail stores to package 
cold milk, beer, and other beverage 
bottles which “sweat” their way 
through a regular bag. It is also be- 
ing used for cartons of ice cream, 
fiozen-food packages, and many 
other wet or damp objects 

PAPER MATCHES PRODUCT — 

Other types of wet-strength bags 
made, m many cases, to the user’s 
specifications, are now packaging a 
wide variety of products, including 
potatoes, onions, ice cubes, coal, 
charcoal, charcoal briquets, green- 
house plants, dog food, and many 
others which have a high moisture 
content, which are packaged, 
shipped, or stored under conditions 
of ram or high humidity, or which 
aie wet or moist when packaged 
This year millions of pounds of po- 
tatoes are going to market after 
being cleaned, graded, and pre- 
packaged at the shipping point in 
wet-strength bags of 10-, 15-, and 
50 -pound capacity — the popular 
quantities — which supermarkets and 
other stores can offer directly to the 
public without further handling. The 
bags absorb and dissipate — without 
breaking — the moisture from bruised 


oi broken potatoes and, what is 
more important, the condensate 
moisture which drips from the roof 
and walls of cars due to the sharp 
humidity changes which often occur 
between shipping points and the 
terminals 

In the ice industry a new and 
profitable service is being built on 
wet-strength paper bags — the sale 
of cracked or cubed ice, in various 
weights up to 50 pounds A number 
of companies are now offering this 
service to restaurants, hotels, b^ars, 
and large group entertainments 
which find themselves short. De- 
liveries are made on recepit of a 
telephone call, and the filled bags 
are stored m bins until needed. 


Coal and other shaft mines have 
also discoveied the wet-strength 
bag and are using it m large quanti- 
ties in the shape of tamping bags, 
made up m sizes varying from 1% 
inches by 12 inches to 2 inches by 
18 inches, according to the size of 
drill. They are filled with sand and 
tightly tamped m behind dynamite 
charges so that but little of the force 
of the explosion is lost through the 
drill hole. The bags withstand both 
the filling process with damp sand, 
which takes place in the depths of 
the mine, and storage m the damp, 
humid atmosphere there. 

In pondering the uses of wet- 
strength paper, an industry expert 
recently drew up a list containing 
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115 possibilities. Not all of these have 
been fully explored, but some of the 
more interesting include advertising 
posters, bank note papers, bed sheets, 
pillow cases, Bible papers, chart 
paper, cigarette paper, decalcomania 
paper, diploma parchment, mnersole 
board, lithographic paper, leather- 
board, music manuscript and music 
roll paper, photographic papers, 
seed-germmatmg paper, obstetrical 
sheet, shopping bags, tea-bag paper, 
and tree-wrap paper. 

Because paper is still in short 
supply, and likely to continue so 
throughout 1947, the mdustry champs 
at the bit when it considers the 
possibilities of wet- strength paper. 
Already faced with a demand it can- 
not supply, it knows- that present 
applications have barely scratched 
the surface. But research goes on; 
new and unusual applications of this 
product can be expected m the fu- 
ture. 


$ ® ® 


RADIANT MURALS 

Use Plastics "Light-Piping" 

Ability to Achieve Effects 

A new decorating medium, “paint- 
ing m light”- — the use of luminous 
walls, murals, and pictures— pro- 
vides both illumination and decora- 
tion without the use of conventional 
lighting fixtures. Designed for homes, 
hotels, restaurants, and theaters, the 
new wall decoration is based on the 
“light-piping” property of Plexiglas. 


Light, mtioduced at the edge of a 
Plexiglas sheet, will travel indefi- 
nitely within the sheet until it 
leaches an engraved or painted de- 
sign, which releases the light to the 
surface and hence into the loom 
Thus, designs scribed, etched, or 
painted on a plastics sheet become 
luminous and glowing, offering 
decorators, architects, and muralists 
a new decorative material with in- 
finite possibilities. 

The murals used in one such in- 
stallation range m size from 30 by 
40 inches to 36 by 48 inches Each 
mural is individually mounted m a 
shadow box, and illumination is fur- 
nished by fluorescent tubes mounted 
within the boxes. The murals act not 
only as decorations, but as light 
sources to supplement ordinary 
room lighting. 

Another possibility, three-dimen- 
sional murals, have been found 
especially effective m large rooms. 
They are produced by engraving 
parts of the design on two or more 
sheets of Plexiglas which, when as- 
sembled, produce an entire scene 
The edge of each sheet is colored as 
desired, and when edge-lighted the 
complete scene appears m light and 
color as well as m three dimensions 
Almost endless variations for this 
process have been demonstrated. If 
desired, some of the engraving can 
be placed on front and back of all 
but the front sheet. The back sur- 
face of each sheet reflects more light 

Glowing uniformly against an opaque 
background, engraved designs in these 
acrylic plastics panels are lighted 
from concealed sources at their edges 


but the reduced brilliance of front- 
surface reflection may be useful m 
certain designs. Pamt and engraving 
may be combined for still further 
modification of the lcsult. The dis- 
tance between the sheets may be 
varied or each of the sheets may 
be of different thicknesses. In some 
cases, according to the Rohm and 
Haas Company, the designer may 
find it desirable to cut out sections 
from one or moie of the sheets. If 
color is added to the edge thus 
foimed, light of pleasing tint may 
be thrown on some other part of the 
design. 

COLOR CHANGE 

Reveals Temperatures 

In Gas Turbines 

T he gas tuibme, which has thus 
far literally refused to have its 
temperature taken, has now been 
forced to take its own temperature 
through use of a special metal alloy. 
The alloy shows a marked color 
change for every 25 degree change 
in temperature from 500 to 700 de- 
grees, Centigrade, then reverts back 
to its original color and begins the 
color scale over again in a higher 



range of from 725 to 900 degrees, 
Centigrade 

Believed to be the highest tem- 
perature ever recorded accurately 
inside a gas turbine, such intense 
heat would amount to 1652 degrees 
above zero on an ordinary Fahren- 
heit thermometer, were it able to 
record that high. 

The temperature-taking alloy, ac- 
cording to General Electric en- 
gineers, turned the tables on the 
gas turbine after practically all types 
of complicated temperature measur- 
ing devices had failed to record 
faithfully the intense and varied 
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heat created by the turbine wheel, 
which whirls more than 1000 miles 
per hour. 

By making turbine parts of the 
alloy, the turbine has no alterna- 
tive but to take its own temperature. 
Following operation, the turbine has 
to “show its colors,” and by doing 
so also has to show the temperatures 
that were reached by its parts dur- 
ing operation. 

A chrome cobalt composition, the 
alloy changes color like most metals 
when being oxidized under heat. 
Unlike other metals, however, this 
alloy oxidizes so slowly at higher 
temperatures that each color change 
occurs regularly at 25 degree in- 
tervals, thus permitting actual 
graduated color scale according to 
temperature. At 500 degrees, Centi- 
grade, it turns a light straw color, at 
525 a straw color, at 550 a bronze 
color, at 575 purple, at 600 dark 
blue, and so on. At 700 degrees, 
Centigrade, it turns light blue and 
according to all precedent, it next 
should turn grey, indicating the end 
of the color scale. 

Instead of turning grey, however, 
the alloy at 725 degrees, Centigrade, 
reverts back to a light straw color 
and begins the progression of colors 
over again. 

WOMEN CHEMISTS 
Cited for Good Work, 
Discrimination Held Shortsighted 

Reports of discrimination against 
women m the chemical profession 
are now being heard, according to 
the American Chemical Society 
“Now that the war is over certain 
organizations are replacing women 
chemists with men,” says Chemical 
and Engine enng News , a publication 
of the Society. “Further, some con- 
cerns are discriminating against 
women m recruiting new profes- 
sional personnel This is both an un- 
fair and a very shortsighted policy ” 
The journal continues: “It is our 
considered opinion that the entrance 
of relatively large numbers of wom- 
en into the chemical profession has 
had a most beneficial effect. The 
country is and will continue to be 
short of competent chemists. Old- 
fashioned prejudices should be cast 
aside and applicants judged solely on 
the*** training and competence.” 


ICAROSCOPE 

Uses Phosphor Screen to 
Show Planes Against Sun 

A device which enabled pilots to 
spot enemy airplanes speeding 
toward them directly in line with 
the sun was recently revealed under 
the name “Icaroscope,” when Dr. 


Brian O’Brien, professor of optics 
and physics at the University of 
Rochester, described the telescope- 
like instrument before a meeting of 
the Optical Society of America 
Named after the Greek mythological 
Icarus who flew too close to the sun, 
the Icaroscope takes advantage of 
what is known as afterglow m a 
phosphor screen which stores up 
energy when excited by radiation of 
short wavelengths or high energy 
particles. In the Icaroscope as used 
by Navy pilots it soaked up sun- 
light. 

The image, such as an enemy 
plane in bright sunlight, is formed 
on a transparent phosphor screen 


while the screen is hidden from the 
eye. A double rotating shutter then 
closes off outside light and the pilo* 
sees the image 1/100 second later. 
By this time the bnlhance of the 
sunlight on the phosphor screen is 
only 20 to 50 times that of the sur- 
i oundmg sky as compared with the 
sun’s real brightness which is 10,- 
000 to 100,000 times that of the sur- 
rounding sky. The result is that a 
plane can be seen on the screen sil- 
houetted against either the sun’s disk 
or the brilliantly illuminated sur- 
rounding sky. 

The disks are rotated by an elec- 
tric motor at about 100 cycles per 
second so that the viewing appears to 


SENSATIOHAL WAB BABGAINS 

in LENSES and PRISMS 


NOW! MAKE YOUR OWN 

BINOCULARS! 

Complete Set of LENSES 
and PRISMS from 
Navy's 7x50 Model 



SAVE up to $150! 


Here's an unusual opportunity to secuie a fine set of 
Bmocultus at a tremendous saving of money Build them 
yourself with all of the very same optics contained in the 
Navy’s 7 Power Glasses Oi you can construct a Monocular 
(J/a a Binocular) in which case exactly one half quantities 
of the Binocular Components will be furnished All Lenses 
and Prisms are in excellent condition Lenses are 
cemented and have the new low reflection coating. Complete 
assembly directions included foi either project 
Stock # 5102-S — Binocular Set of Lenses & Prisms 

$25 00 Postpaid 

Stock #5103-S— Monocular Set of Lenses Sc Prisms 

$12 50 Postpaid 


TO KEEP POSTED on all our new 
Optical Items, send 10c and your name 
and address to get on our regular 
“Flash" mailing list 


“OUR ADVERTISING SPECIAL "—15 Lenses plus 
10-page Idea Booklet Make your own telescope, 
microscope, magnifier, drawing projector Koda- 
chrome Viewer, use for experimental optics, copy- 
ing, ultra close-up shots, etc Many uses 
Stock #1-S . ... . . . $1 GO Postpaid 

NEW 50-PAGE IDEA BOOK, “FUN WITH 
CHIPPED EDGE LENSES" — Contains wide variety 
of projects and fully covers the fascinating uses of 
all Lenses in set listed above— only $1 00 Postpaid 
35 MM KODACHROME PROJECTING LENS SET 
— Consists of 2 Achromatic Lenses for projecting, 
plus 2 Condensing Lenses and piece of Heat 
Absorbing Glass with directions 
Stock No. 4029 -S $3 10 Postpaid 

ACHROMATIC TELESCOPE OBJECTIVE LENSES 
— Cemented — Diam 52 mm , F L. 8V2 inches 
Slight seconds _ _ 

Stock # 6188-S .... .. . . $3 50 Postpaid 

MAGNIFIER SET— 5 Magnifying Lenses Powers 
from 1 to 10 Various diam for many uses Free 
Booklet on Home-made magnifiers included 
Stock #1026-S . . . $2.00 Postpaid 

WE HAVE LITERALLY MILLIONS OF WAR 
SURPLUS LENSES AND PRISMS FOR SALE AT 
BARGAIN PRICES WRITE FOR CATALOG 
“S" — SENT FREE' 

ACHROMATIC LENSES 


Stock No 

Dia. F.L. 

in. mms. in mms 

Price 

6158-S* 

18 

so 

$1 00 

6162-S 

25 

122 

1.25 

6164-S* 

26 

104 

80 

6168-S 

29 

76 

1 25 

G171-S 

33 

171 

1.00 

6173-S* 

34 

65 

1 00 

6176-S* 

38 

131 

1 00 

6177-S* 

39 

63 

1.10 

6178-S* 

45 

189 

150 

6179-S* 

46 

78 

1 25 

6182-S 

27 

51 

1 25 

61S3-S 

44 

189 

2.50 

* ASTERISKED ITEMS 

are uncemented, but FREE 

cement and 

Directions 

included with uncemented 

sets USES.— Use these Lenses for making 

Project- 


ing Lenses Low Power Microscope Objectives, cor- 
rected Magnifiers, substitute enlarging Lenses. Eye- 
Piece Lenses, Macro-photography, Gadgets, Optical 
Instruments, etc . etc. 


CARRYING CASE WITH STRAPS FOR 
7 x 50 BINOCULARS— Modern synthetic 
rubber construction — a regular $12 00 value 
Stock #44-S (piice includes tax) 

$4 80 Postpaid 

BATTERY COMMANDER'S TELESCOPE, 
MODEL BC-65— Complete with Tripods . 

10 power New, in perfect operating con- 
dition. A Binocular type instrument Gov- 
ernment cost approx $1300 00 each 
Stock # 900-S $245 00 Postpa.d 

NEW PROJECT BOOK — HOMEBUILT 
RIILESCOPES . . . 30C Postpaid. List of 
available Riflescope Lenses sent FREE with 
book 

RAW OPTICAL GLASS— An exceptional 
opportunity to secure a large variety ot 
Optical Pieces both Crown and Flint Glass 
(seconds) in varying stages of processing 
Many prism blanks 
Stock No-. 703-S — 8 lbs (min. wt ) 

$5 00 Postpa d 

Stock No 702-S — IV 2 lbs. . . $1 00 Postpaid 

PRISM TELESCOPE — All the Lenses You 
Need to build youi own 20 power Telescope 1 
No mounts Has wide field of view 
Slock # 5012-S ... $7 25 Postpaid 

AIR FORCES GUN SIGHT 

With Polarizing Variable Density Attachment 

Can be used as 
Slide Viewer. 01 
take it apart and 
you can get Polar- 
izing Variable 
Density Attach- 
ment. M a n g 1 n 
Concave Mirror, 
Reflector Plate, 
Metal Reticle, 
Window, Lamp 
Housing, King and 
Bead Sight The 
Polarizing attach- 
ment alone is 
worth many times 
the price of entire 
unit Consists of 
2 Polarizing Fil- 
ters mounted with 
small handle 
which rotates one 
around the other 
May be used in 
Photography, Re- 
search, Experiments, as Light Dimmer etc. 

Stock # 908-S $5 00 Postpaid 

Same Unit Without Polaiizmg Attachment 
Stock #916-S . . . $3 50 Postpaid 

BOMBER SIGHTING STATION— A double end 
Periscope Type Instrument of highest precision 
6 ft tall, shipping wt 360 lbs Orig. cost $9,850 
Consists of numcious Lenses. Prisms, Mirrors, 
Gears, Motors, Metal Parts and Electrical Gadgets, 
Stock #914-S . , . $50 F.O.B. Oklahoma 

SPECTROSCOPE SETS . . These sets contain all 
Lenses and Prisms you need to make a Spectro- 
scope plus FREE 15 -page Instruction Booklet 
Stock No. 1500 -S — Hand. Type $3 45 Postpaid 

Stock No. 1501-S — Labor atoiy Type, $6.50 Postpaid 
TANK PRISMS— Plain or Silvered, 90-45-45 deg 
5%" long, 2y a " wide, fine’y ground and polished 
Stock # 3004-S — Silvered (Perfect) ..$2.00 Postpaid 
Stock #3005-S— Plain (Perfect) ... ,$2 00 Postpaid 
Stock #3100-S — Silvered (Second! . .$1 00 Postpaid 
Stock # 3101 -S— Plain (Second) . .$1,00 Postpaid 

(Illustrated Book on Prisms included FREE) 



Order by Stock No. — Satisfaction Guaranteed — Immediate Delivery 

EDMUND SM¥IDE CO., p. o. audubon, new jersey 
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be continuous as m a high-speed 
motion pictuie cameia The instru- 
ment was used extensively m ob- 
serving and photogi aphmg the 
Bikini atom bomb tests 

AIRPORT RUN-ABOUT 

Carries Freight or Passengers 

Quickly and Economically 

A new motorcycle and trailer com- 
bination is now being used for quick 
pick-up and delivery of fi eight, as 
an “eriand boy” around the field, 
for transport of personnel, and for 
other airpoit jobs. Equipped with 
vacuum brakes, the trailei has a 
capacity of 180 cubic feet, weighs 
800 pounds, and will carry a load 
up to one ton. The xaiis of the trailer 
pull down, forming seats to accom- 
modate 10 people With an ordinary 
load, the Indian motorcycle aver- 
ages about 50 miles to the gallon 
The combination is used by Air 
Freight, Inc. 

NEW FABRICS 
Created from Older Materials 
By Addition of Chemicals 

Textile chemicals which will now 
improve the quality, durability, ap- 
pearance, and comfort features of 
all fabucs, are described as capable 
of adding chemical smews to both 
natural and synthetic fibers. As a 
result, rayons, cottons, and woolens 
of the future will have a variety of 
virtues they have never had before, 
with benefaction to the consumei 
This family of textile chemicals 



Shown here as freight carrier, trailer is quickly changed foi passenger use 


able, non-shnnk, muss-resistant, Resloom, one of the chemicals, is 
and long-life qualities; another resin a soluble resm and the cloth is im- 
which makes cotton, wool, and rayon mersed m solutions running as high 
water-repellent; Syton, a colloidal as 20 percent. After the excess mois- 
silica, which anchors the threads of ture has been removed the fabric is 
nylons and rayons to prevent runs subjected to a temperature up to 
and slippage; a new impregnated 350 degiecs, Fahrenheit, which cures 
thread of unprecedented tensile the Resloom deposits into a hard but 

strength for sewing of linings, pro- pliable plastics to which the fibers 

venting seam-splitting; a mildew- cling Because of its toughness, Res- 

lesistant agent, an organic amide in- loom shrinks veiy little, hence the 

suring full protection against moths; fibers which cling to it are also pre- 
a soluble resin developed as a sizing vented fiom shrinking, 
agent; and a synthetic colloid as a Another quality which is often de~ 
sudsless soap detei gent There is also scribed as plastics “memory” causes 

a fire inhibitor nearing perfection the Resloom to resume the position 
but not quite ready for the market, it held when cured, no matter how 
with which textiles can be rendei ed badly wrinkled Thus, when the flat 


includes Resloom, a melamine resm so nearly flame-proof that a drape 
which creates rayon, cotton, and oi dress treated with it will never 
woolen fabrics with marked wash- be a fire hazard 



surface of clothing is creased by 
sitting or crossing the knees, it later 
becomes flat again because of this 
“memory.” As explained by the 
Monsanto Chemical Company, there 
are additional advantages because 
rayon containing 10 percent Res- 
loom, for example, is cheaper than 
an equal weight of untreated fabric 
since the cost of the resm is less 
than the cost of the fine yam it dis- 
places 

PLASTICS "MAGIC" KIT 
Interestingly Demonstrates Unusual 
Properties of New Materials 

Designed to occupy the same place 
m the plastics field that chemical 
sets do m the chemical field, a new 
kit of “magic” tricks and experi- 
ments, m the form of a large illus- 
strated book, contains quantities of 
plastics materials necessary to per- 
foim various experiments. 

Called Plasto-Magic, the set was 
designed for hobbyists from eight 
years old up, and for those who want 
to become familiar with the prop- 
erties of plastics in common use to- 
day. It contains 28 color pages, di- 
rections, and a wide variety of solid 
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All Serious-Minded Production Men 

SHOULD HAVE THIS FREE BOOKLET! 


plastics mounted on the pages, to- 
gether with bottles of liquid plastics 
and accessories held in cushion 
pockets conveniently placed in the 
back of the book 

According to the designers, Plas- 
tomie Products Company, Inc., the 
experiments involve bending light 
around corners, making shmmg 
letters with edge lighting, ci eating 
three-dimensional scenes; perma- 
nently repi oducmg remembrance 
pm and ring insignia, making phan- 
tom designs, and writing with in- 
visible ink letteis that turn to frost 
The matei lals also permit making 
luminous shade and light pulls, 
building an unsmkable life raft, and 
taking advantage of the other pe- 
culiar properties of plastics m many 
novel experiments 

Working materials mounted m 
the book include polystyrene, poly- 
vinyl alcohol, lucite, polyethylene, 
neoprene, nylon, acetate, Tenite, 
vinyl, vmyon, thermosetting plas- 
tics, and others. Brief descriptions 
of each plastics are given, together 
with instructions for making useful 
and ornamental personal and house- 
hold articles. 

A list of materials in large quanti- 
ties is supplied with each set for 
those who desire to go further into 
an investigation of the possibilities 
of plastics 

BUS TRANSPORTATION 

Promises Many Comforts 

On the Highway 

K4otor buses of the future will 
possess, among other attributes, 
pressuiized, air-conditioned pas- 
senger compartments, individual 
radio sets, circulating ice water, re- 
tiring rooms; inside destination 
signs operated by push-button; 
Polariod windows, turbine- electric 
drive; and speeds of 100 miles per 
hour on suitable highways. 

This vehicle of the future is pic- 
tured by L. H. Smith, engineering 
vice president of General Ameii- 
can Aerocoach Company, as an engi- 
neering possibility. He suggests that 
atomic energy ultimately might be 
used for propulsion, but for the 
immediate future directs attention 
to turbine- electric drive combina- 
tions operating on two fluids mixed 
m transit to comprise a safe and 
powerful fuel. 

He proposes such additional fea- 
tures for tomorrow’s motor coach 
as. power steering, hydraulically 
operated doors, electric defrosting 
of windows^ individual draft control, 
public address system, and built-in 
automatic fire extinguishing system 

Mr. Smith estimates that fares 
would be on the order of one and 
one-half cents a mile. 


FORGING AHEAD IN BUSINESS 
contains a message of particular im- 
portance to production men. This is 
your opportunity to obtain a copy of 
this famous book, which has been de- 
scribed as a "turning point m the 
lives of literally thousands of men”! 
w Although "Forging Ahead in Bush 
ness” has been distributed to more than 
3,000,000 men, today’s timely edition 
was written in the light of recent world- 
wide developments. Its 64 pages repre- 
sent more than three decades of suc- 
cessful experience in training men for 
leadership in business and industry. 

It demonstrates the method which 
the Alexander Hamilton Institute uses 
to give you immediate help in your 
present position, while preparing you 
for post-war opportunities. Subjects 
directly related to the work you are 
doing now, PLUS other subjects of 
fundamental value to the business 
executive, are discussed in the book and 
placed in significant relation to one 
another. Thus, a helpful, over-all pic- 
ture is provided. 

Said one man who had sent for 
"Forging Ahead in Business”: 

"/« thirty minutes this little book 
gave me a clearer picture of my 
business future than I’ve ever had 
before,” 

. . . and that represents the opinion of 


the Institute’s 400,000 subscribers, in- 
cluding 134,000 production men ! 

The booklet further explains how it 
is possible to offer this essential train- 
ing in a minimum of time; how the In- 
stitute program fits in with the most 
crowded of post-war schedules. 

Among the prominent industrialists 
who assisted m the preparation of the 
Course, which is described in "FORG- 
ING AHEAD IN BUSINESS” are: 
Alfred P. Sloan, Jr., Chairman of the 
Board, General Motors Corp.; Thomas 
J. Watson, President, International 
Business Machines Corp., and Frederick 
W. Pickard, Vice President and Direc- 
tor, E. I. du Pont de Nemours dC Co. 

Send for 

“FORGING AHEAD IN BUSINESS” 
TODAYS 

Frankly, this booklet has no appeal for 
the immature mind. It does not interest 
the man who, for one reason or an- 
other, is wholly satisfied to plug along 
in a mediocre job. But, for the alert, 
future-minded individual — the man with 
ambition and "drive” — "Forging Ahead 
in Business” has a message of distinct 
importance. If you feel that it is in- 
tended for you, don’t hesitate to send 
for a copy today. Simply fill in and 
mail coupon below. 


ALEXANDER 

HAMILTON 

INSTITUTE 


Alexander Hamilton Institute 

Dept. 35, 71 West 23rd Street, New York 10, N. Y. 
In Canada, 54 Wellington St , West, Toronto 1, Out. 
Please mail me, without cost, a copy o£ the 64-page 
book — "FORGING AHEAD IN BUSINESS.” 

Name . •••- - 

Firm Name . . , 

Business Address .... 

Position - * . • . 

A 

Home Address . . ...... 
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New Products 

a nd Processes 


SILICONE OIL 
Speeds Molding of 
Mica Electrical Parts 

F aster and improved production of 
molded mica parts has been reported 
by the utilization of a silicone oil as a 
mold release agent. The silicone oil is 
being used as a lubricant in molding 
both shellac and Glyptal-bonded mica 
and it is reported that the application 
results m a freedom from carbon and 
other decomposition products which 
adversely affect the electrical proper- 
ties of the mica. 

Also, a marked reduction was gained 
in rejected pieces caused when parts 
were broken m being removed from 
the mold. This feature of the silicone 
oil, plus the fact that its use saves 
time formerly spent in cleaning gummy 
decomposition products from the mold, 
has resulted in greater production, ac- 
cording to General Electric Company. 

In addition, the high-temperature 
stability of silicone oil together with its 
low surface tension enables the mold 
operator to apply it readily to all sec- 
tions of the mold while still heated. 

HEAVY TIRES 

Easily Handled on Road 
With Jointed Carrier Rack 

Changing of heavy truck tires and 
wheels is said to be reduced to a one 
man job with a new tire carrier that 
requires no strainmg or lifting to re- 



Three steps in moving tire from rack 
show why heavy lifting is unnecessary 


move the spare and replace the flat 
Even tilting to upright position for roll- 
ing is done without lifting. 

To change a tire, the holding clamps 
are released and the cradle portion of 
the carrier which holds the tire and 
wheel is pulled out and away from 
truck body to a position where the tire 
is clear and can be tilted upright while 
it is still attached to the carrier. The 
tire then rests on the ground and when 
detached from carrier by removal of 
the holdmg clamp, it may be rolled to 
wheel requiring replacement Return- 
ing the flat to the carrier is essentially 
a reversal of this procedure 

The device, called the Ted Tire Car- 
rier, is bolted to the chassis frame of 
truck, trailer, or bus either at the rear 
or side and is constructed to withstand 
a load stress equal to four times the 
load it carries under normal use. 

COIN-CHANGER 

Supplies Vending Machine 

Patrons with Nickels 

A fully automatic coin-changer, 
which collects five cents for merchan- 
dise and makes change for dimes and 
quarters, promises to be a new con- 
venience for customers of vending 
machines who find they do not have a 
nickel handy. 

In use, the customer may deposit a 
dime and get the desired merchandise 
and a nickel in change or, if a quarter 
is deposited, the merchandise and four 
nickels in change are returned. The 
coin-changer also accepts nickels to 
deliver merchandise alone. 

In addition to its use m machines 
vending merchandise such as candy, 
chewing gum, carbonated beverages 
and milk, it is believed that the com- 
changer has possibilities for adaptation 
to amusement games; bus and train 
station lockers; streetcar, bus, and 
subway turnstiles, and token dis- 
pensers. The device is manufactured 
by Bell Aircraft Corporation. 

APPLIANCE CORD 

Moulded in Elastic 

Coils of Synthetic Rubber 

T o overcome tangling of cords for 
heating irons and other electrical ap- 
pliances, a new type of coiled cord 
has been made available that not only 
prevents kinks but cuts down repairs. 
By, covering the wire with neoprene, 
it was possible to mold the spirals 
without depending on springs or other 
mechanical devices. 

Tough and resilient, the synthetic- 
rubber coating stretches freely and 
comes back as the coils are elongated 
and retracted — the cord will stretch 


six times its coiled-up length. In com- 
pact position, the cord is about a 
foot long. Lasting service is claimed for 
the card because neoprene, made by 
Du Pont, resists abrasion and tearing 
and will withstand heat if the cord 
happens to touch the iron momentarily. 
Other domestic uses are foreseen on 
toasters, hot plates, portable washers, 
vacuum cleaners, and room heaters. 

The Koiled Kord, as it is called, 
is manufactured by Kellogg Switch- 
board and Supply Company. 

PORTABLE HEATER 

Uses Forced-Air System; 

Doubles as Cooling Fan 

F or use m factories, shops, warehouses, 
and garages, and claimed to be more 
efficient and economica] than the ordi- 
nary, convection-type electric portable 
heater, a new heater operates on the 
forced-air principle m which the heat 
is drawn off the circular heating coils 
by a quiet-operating, four-bladed fan 



j 

Does not depend upon air convection 


and forced out and down through a 
horizontal grille. With the heating ele- 
ment switched off, the fan may be op- 
erated individually to circulate cooling 
air in summer. 

Called the Master Duty Heat Fan, the 
unit weighs 19 x /2 pounds, and is 19% 
inches high, IPfa inches wide, and 8 Vs 
inches deep. It is available with thermo- 
static control or with rotary-range type, 
four-position switch. Other specifica- 
tions include a 230 -volt polarity -type 
plug; four-pole, induction-type motor; 
available in 3000-, 4000-, or 5000-watts 
capacity; and a thermostat on each 
heating unit that automatically breaks 
the circuit if an object prevents deliv- 
ery of air to heater. The heater is made 
by the Thermador Electrical Manufac- 
turing Corporation. 


PHOTO DRYER 

Is Compact in Size, 

Fast in Operation 

F or photostats, copy prints, and blue- 
prints, a new dryer is reported to dry 
as many as 120 photostats per hour. 
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High-speed print dryer, electrically 
operated, cannot scorch the prints 

The dryer occupies a bench space 18 
inches square and is 15 inches high 
Its heating system, inside the drum, 
consumes 300 watts and, as described 
by Fedco Products Company, is con- 
trolled to such an extent that prints 
cannot be scorched. A newly developed 
device enables the electric current to 
reach the heating element without the 
use of slip-rings. The Drum Dryer op- 
erates on 115 volts, either a c or d.c. 

BRASS CLEANER 
Has Long Active Life, 

No Tarnishing Action 

Stated to have high detergent ability 
and, in addition, having no tarnishing 
action on active metals including cop- 
per, brass, bronze, nickel-silver, tin, and 
lead, a new alkali brass cleaner can be 
( used as a general plating room cleaner 
! for cleaning of steel and the metals 
listed. The material’s qualities make it 
suitable for soak or electrolytic clean- 
ing. It can also be used for scrub clean- 
ing because it does not contain strong 
alkalis. 

A feature of the cleaner is long life 
j during operation due to stable surface - 
| active materials and buffered alkali bal- 
j ance. 

SAG SEALER 

Reduces Pulling and Distortion , 
Handles Many Types of Jobs 

A double-drive, low-priced, rotary 
heat sealer for bags, pouches, and so 
on, is thermostatically controlled to 
seal a wide range of heat sealing ma- 
terials, can be operated horizontally, 
vertically, or at an angle, and can seal 
any length bag, pouch, or carrier. 
“Double -Drive”— the driving of both 
sealing roller shafts, thus eliminating 



Over 300 lineal inches per minute; 
both of the roller shafts are driven 


pulling or distortion of the bags as they 
travel through the sealing rollers — is 
one of the principal features of the 
sealer, called Fast-Tite. 

According to the manufacturer, Pack- 
Rite Machines, speed is another feature 
— up to 300 or more lineal inches per 
minute, depending on material being 
sealer, called Fast-Tite. 
axe used; wiring is directly to the sta- 
tionary-ring heating units under tran- 
site plates covering both sealing rollers. 
A tension adjustment is provided for 
pressure on the sealing rollers. Choice 
of sealing krimps — vertical, horizontal, 
or checkered — or hat seal is also 
available 

Intended for long use, the Fast-Tite 
is described as light weight and com- 
pact. 

WEDGE-ACTION 
SCREW DRIVER 
Grips Screw Slot 
Firmly, Releases Quickly 

Lightweight, practically unbreakable 
handles of Temte plastics are used on 
new screw-holding screw drivers, de- 
signed for speedy setting and driving 
and for use in hard-to-get-at places. 

The double blade of this tool is en- 
cased in a steel tube which, when 
pushed forward by means of a plas- 
tics push button, separates the blades 
to hold the screw securely and keep 
the tool from slipping off as the screw 
is driven. When the tube is pulled back, 
the blades come together so that the 
tool slides out of the screw slot. The 
pentagonal shape of the molded push 



Speeds work in inaccessible places 


button prevents rolling of the tool 
when it is carelessly set down. 

Called Quick Wedge, the screw 
drivers have fluted handles, giving a 
good grip; for work on electric lines, 
the high dielectric strength of Tenite 
affords insulation against shock. 

LUMINOUS DOTS 

Adhere to Any Surface, 

Glow as Guides in Dark 

Finding a light switch, keyhole, lamp, 
or alarm clock in the dark may now be 
simplified by a product that gives off 
a bright glow in the dark and never 
fades out. Made with “polonium,” a re- 
cently discovered material, the devices, 
called Atomic Dots, contain no radium 
and can be used safely. 

It is pointed out that the dots need 
not be exposed to frequent light as do 



Now We Are Three! 

CHRQLUMIMIM 

BI0LUX 

RHODIUM 

All are first-surface mirrors, 
but each has its special use. 

CHROLUMINUM is per- 
manently brilliant. 

DUOLUX is accurately semi- 
reflecting . 

RHODIUM is the rugged 
new-comer. It is as surface- 
hard as most steels, and can- 
not be tarnished nor corroded 
under any known conditions 
of use! 

Write for folder of 
information and prices. 

HIGH-VACUUM 
CHAMBERS ARE USED 
IN THE PRODUCTION 
OF OUR MIRRORS . 
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ordinal y phosphorescent and “lumi- 
nous” pioducts, yet retain their con- 
tinuous glow for hundieds of hours m 
complete daikness Atomic Dots aie 
made on an adhesive base that sticks to 
wood, glass, metal, plastics, or any 
smooth, non-poi ous suiface, they may 
be peeled off and placed elsewhere if 
desired 

DISSOLVING MACHINE 
Handles High Viscosity 
Mcfer'als at High Speed 

C3perating on a high-speed principle 
that is said to introduce components 
of laminar flow and mter-face shear, a 
new dissolver is described as 2 to 20 
times faster on standard dissolving and 
dispersing operations 
The machine exposes broad areas of 
contact between the solvent and solute, 
subjecting the particles of the material 
being treated to molecular tension and 
scrubbing action, thus increasing dis- 
solving and dispersing speed 
High viscosities are reported to im- 
prove the shearing effect, resulting m 
faster dissolving or more homogeneous 
mixtures Anti-friction bearings, low 



Features explosion-proof design 


maintenance cost, and explosion proof- 
ing are other features of the design 
Two types are currently m produc- 
tion. One model has the tank perma- 
nently incorporated m the unit with 
capacities of 100 to 500 gallons The 
second model has an elevating head, 
designed for use with user-furnished 
portable tanks 

The design of the impeller, size of 
motor, and tank material are specified 
for each job by The Cowles Company, 
manufacturers of the device. 

BARREL LOADER 

Features Safefy / Precision 
Drive , Automatic Control 

A 

* * combination elevating and unload- 
ing machine for barrels is said to save 
considerable time and labor and to 
have safety features that make acci- 
dents almost impossible. A standard 
motor-hoist unit is used, consisting of 
herringbone and worm gears, motor, 
and magnetic brake in one sealed unit 
with all shafts running in oil on ball 
and tapered roller bearings. The out- 
board end of the shaft is carried on 
self-alining precision ball bearings 



Barrels cannot roll off when lifted 


The Revolvator high-speed barrel 
loader is countersunk m position so that 
the top of the platform when lowered 
is flush with the floor. Barrels are 
rolled on to this platform by hand 
The operator then throws a switch and 
the platform rises to the correct height 
for unloading where it is tilted so that 
barrel automatically rolls off on to the 
upper level The platform then auto- 
matically returns to the lowered posi- 
tion for another loading. 

Ban els cannot roll off the inclined 
platform on the way up because ol a 
raised stop which drops down at the 
proper height allowing ban el to roll 
off The machine can be made portable 
by equipping the frame with wheels 
if this is desired The manufacturer, the 
Revolvator Company, advises that the 
elevator design may be adapted for 
raising various size barrels, drums, or 
hogsheads to any reasonable height 

HIGH-FREQUENCY HEATER 

Interchanges Oscillators for 

Induction or Dielectric Use 

A dual-purpose single unit, suitable 
for both induction (metal) and dielec- 
tric (non-metal) heating operations, is 
designed for use in experimental lab- 
oratories, testing depots, and develop- 
ment research departments Called the 
Ther-Monic M-285C, this combination 
heating generator is provided with two 
separate, interchangeable oscillator sec- 
tions, one for induction and the other 
for dielectric heating Changeover from 
one oscillator section to the other is 
said to be a simple job 

The unit is a high-frequency genera- 
tor, operating on 205-245 volts, 60 -cycle, 
single-phase power supply, and having 
a full-load input of 12 KVA, at 90 per- 
cent power factor. Its full-load output 
is 285 B T U. per minute or approxi- 
mately five kilowatts at nominal fre- 
quencies of 375,000 cycles per second 
for induction heating and 20,000,000 
cycles per second for dielectric heating 
operation The tube complement com- 
prises two mercury-vapor rectifiers and 
one water-cooled oscillator. 

Developed to meet the need of labora- 
tories for a rapid and dependable source 
of heat for a wide variety of heating 
applications, the heater is suitable, 
when operating as an induction heating 
unit, for thin case-hardening, heat 


treating, through haidcnmg for metal- 
lurgical processing, biazmg, forging, 
melting, and soft soldering 

When operating as a clielecti lc-heat- 
mg unit, it efficiently heats non-con- 
ducting materials Textile piocossmg, 
wood gluing and laminating, dehydra- 
tion oi foods, pre-heating and polymer- 
izing of plastics, sterilization and de- 
mfestation of packaged ioods, rubber 
curing, and foundry core baking are 
included m the applications 

Also, petroleum faboi atones will find 
this unit useful in removing water 
from oil -water emulsions without rais- 
ing the tempeiature of the oil exces- 
sively In chemical laboratories, dielec- 
tric heating will evaporate liquids, such 
as drugs, chemical solutions, and fruit 
juices Rapid and uniform heat for pro- 
ducing desired chemical reactions can 
also be provided Other applications 
are the ti eating, drying, and processing 
of leather, paper, tobacco, drugs, cork, 
ink, and ceramics 

This Induction Heating Corpoiation’s 
generator weighs 1400 pounds, is 36 
inches wide, 28 inches deep, and 62 Vs 
inches high. 

RE-REFINING 

Fits Used Lubricating 

Oil for Further Use 

Capable of restoring used lubricating 
oil to the quality of new oil, a new 
oil refiner especially adaptable to 
Diesel locomotive drainage is said to 
remove not only solid suspended im- 
punities, but dissolved contaminants, 
acids, and luel dilution as well. It is 
also claimed to impart anti-varmsh and 
anti-iing-sticking qualities to the oil 

Accoiding to the Youngstown Miller 
Company, the manufacturer, many 
harmful impunities, such as moisture', 
solvents, asphaltmes, and so on do not 
yield to extraction by ordinary methods 
of reclaiming The new unit, however, 
is said to accomplish this end by con- 
tact filtration — simulating the process 
used in the refining of crude oil 

In this process, the dirty oil is 
pumped to a heating chamber under 
automatic float control and adsorbent 
earth is added m suitable proportion 
The two are then thoroughly mixed by 
means of an agitator and are heated 
electrically The removal of volatiles is 
hastened by the evaporative effects of 


Oil reclaimer 
removes both 
solid and dis- 
solved impurities 
by contact 
filtration in a 
two-stage proc- 
ess. Controls are 
automatic ther- 
mostat's 
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Editorial purpose of Scientific American 
is to provide its readers with thought- 
provoking feature articles and shorter 
items on all phases of industrial tech- 
nology !n every case the material is 
drawn directly from industry itself 
The Editor will be glad to refer in- 
terest readers to original sources 
and, when available, to additional 
literature giving further details of a 
more specialized nature 


a continuous stream of fresh air which 
is passed across the oil surface, permit- 
ting lower operating temperatures than 
would otherwise be possible Heaters 
are under automatic thermostatic con- 
trol. 

i When the unit signals that the propel 
temperature has been reached, the oil 
and eaith mixture is dropped to a 
transfer tank from which it is forced 
into a two -stage filter press by an 
^ pressuie Here all solids, including the 
adsorbent materials, are removed 

DESCALING HAMMER 

Is Air-Driven, Also 
Peens Metal, Sets Rivets 

Ajr-powered, a new peening and scal- 
ing hammer is described as filling a 
long-felt need m the industrial field 
for a hammer-type tool for removing 



5000 blows per minute 


scale and rust on welded parts It can 
also be used for removing sand on 
small castings and peening tubular 
rivets and other small parts. 

This Aro Equipment Corporation tool 
delivers 5000 blows per minute, but is 
said not to distort light sheet metal 
when removing scale. Piston and cylin- 
der are of alloy steel, precision ground 
Overall length of the hammer head is 
2% inches and the tool is 7 inches m 
length. Small enough to get m tight 
places, the tool has a connection be- 
tween the hammer head and body that 
can be any desired length The body 
of the tool is cast aluminum with an 
automatic throttle valve 

TRANSPARENT CONDUCTOR 

Coats Glass to Carry 

Electrical Current 

A method of eliminating aircraft 
windshield icing and interior fogging 
involves the use of a permanent trans- 
parent coating for glass that success- 


fully conducts electrical cm rent over 
the glass panel Called Nesa, the 
coating on the glass makes it possible 
to heat the entire aiea of the panel 
uniformly 

Neither distortion of vision through 
Nesa treated glass nor any material 
reduction in the intensity of light 
transmission through the coating is ap- 
parent, according to the Pittsburgh 
Plate Glass Company In addition to 
the de-icing and de-foggmg charac- 
teristics, another advantage of Nesa- 
treated glass lor aircraft windshields 
is that it actually strengthens them 
agamst impact at low atmospheric tem- 
peratures This is because the vinyl - 
plastic interlayer of laminated plate 
glass should range from 80 to 120 de- 
grees, Fahrenheit, for the most effi- 
cient protection Thus, when the Nesa- 
treated glass is subject to low tem- 
peratures, the electrical current pass- 
ing over the glass coating will main- 
tain the plastic interlayer within this 
range thus increasing its resistance to 
collision with birds 

Electrical contact to the transparent 
coating is made by applying metallic 
bus bars to the edges oi the glass area 
The treatment can be effected on plate 
glass, laminated safety glass, and mul- 
tiple-glazed units designed for both 
civilian and military aircraft 

Development of Nesa-treated glass is 
attributed to the extensive research 
for a satisfactory glass for use on radar 
equipment and for coveis for various 
types of electronic instruments and 
dials. When untreated glass was used 
f oi these purposes, static electricity 
would collect on the surface and cause 
deflection of the registering mecha- 
nisms of the instruments Hence, a 
txanspaient conductive coating was 
needed to “dram off” the static. 

DIAL SNAP GAGE 

Adjusts Over Wide Range , 

Has Carbide Contact Faces 

A single pair of heads and four ex- 
tension spacers of different lengths 
cover the unusually long range of four 
inches with substantial saving m cost 
on a new dial snap gage 

Using a popular sized indicator, these 
instruments show highly consistent re- 
peatability, are free from whip and 
waver of the hand, and are easily set to 
a master Both of the gaging pins are 
surfaced with cemented carbide to re- 
duce wear The lower, adjustable pin is 
flat while the upper one, which ac- 
tuates the indicator, presents a sphen- 



Amount of variation read from dial 



MIGR0SG0 FISTS — EXPERIMENTERS 
CHEMISTS — MINERALOGISTS 

LIGHT PATTERNS identify compounds 
New inexpensive microscope attachment gets 
interference figures Outfit includes two acces- 
sory plates Substage condenser not required 
Will not function on toy type microscopes 

Write foi description 

L M. COOPER INSTRUMENTS 

Box No. 228 — Rahway, N J 


When write to advertisers 
• The Editor will appieciate it if 
you will mention that you saw 
it m 

SCIENTIFIC AMERICAN 


A SPtIT SECOND 
IN ETERNITY 



The Ancients Called It 


COSMIC CONSCIOUSNESS 

Must man die to release his inner con- 
sciousness? Can we experience momentary 
flights of the soul — that is, become one 
with the universe and receive an influx of 
great understanding ? 

The shackles of the body — its earthly 
limitations — can be thrown off and man's 
mind can be attuned to the Infinite Wisdom 
for a flash of a second During this brief 
interval intuitive knowledge, great inspira- 
tion, and a new vision of our life's mission 
are had. Some call this great experience a 
psychic phenomenon. But the ancients knew 
it and taught it as Cosmic Consciousness — 
the merging of man’s mind with the Uni- 
versal Intelligence. 

Let This Free Book Explain 

This is not a religious doctrine, but the applica- 
tion of simple, natural laws, winch give man an 
insight into the great Cosmic plan. They make 
possible a source of great joy, strength, and a 
regeneration of man’s personal powers Write to 
the Rosicruaans, an age-old brotherhood of un- 
derstanding, for a free copy of the book "The 
Mastery of Life.” It will tell you how, in the 
privacy of your own home, you may indulge m 
these mysteries of life known to the ancients. 
Address : Scribe NICE 

&Re %osicrucians 

SAN. JOSE (AMORC) CALIF., U, S A. 
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THE BINARY SLIDE ROLE 


equals a 20 Inch 
Straight Slide Rule in 
precision, Has C, Cl, 
A, K, Log, LL1, LL2, 
LL3, LL4, Binary, Add 
and Subtract Scales 
Gives Trig Functions 
from 0 to 90 degrees 
and reads to 1 Minute 
The Engine - divided 
Scales are on white 
enameled metal Per- 
manently accurate Dia 
g 1 ^" Large figuies and 
graduations eliminate 
eyestrain Exceptional value and utility Pnce, 
with Case and Instructions, $5 80 Circulars free 
Your money back if you are not entirely satisfied 

Gilson Slide Rule Co., Stuart, Fla. 

Slide Rule Makers since 1915 




Send fof FREE LITERATURE on 

1ATENTC 

■# AND TRADE MARKS 

■ C.A.SNOWtCO. |]7 

Reg. Patent Attorneys Since 1875 “ 
430 Snow Bldg. Washington 1, D. €. 


ARMY AUCTION BARGAINS 


Army Wheels, 45 , no axles pr $8 00 

Hobbles, used . ' 50 

lion hames 1 00 

Carbine boot, X3V2", black 40 

Mod '92 bit, rusty 40 

Watering bridle, black, bit & rems 90 

British pack saddle outfit 28 00 


Prices do NOT include postage Special cu- 
culai mailed for 30 stamp 1945 Catalog 308 
pages, mailed foi ‘SI 00 
Francis Bannerman Sons, 501 Broadway 12, N. Y 


FREE 


BARGAIN CATALOG 

EBOOKS 


25,000 books of all pub- 
lishers listed in oui 52nd ” ” ll4 . 

Annual Bargain Catalog of 320 pages Old-time favorites 
—latest “best sellers," Reference, Fiction, Juvenile, 
History, Scientific, etc Supplying schools, colleges, li- 
braries and thousands of individual customers Send 
postcard today for our new 1947 catalog, “Bargains in 
Books ** 

THE BOOK SUPPLY CO., Dept. 195 

564-566 West Monroe St., Chicago 6, Illinois 


CHANITE SELF-WELDING FLUX 
REPAIRS oil ELECTRIC HEATING ELEMENTS 
So simple anyone can make repairs in your 
broken or bumt-out electrical appliances — 
irons, toasters, stoves SC etc. Guaranteed 
nothing like it. From our mines to your 
appliances. $1.00 per package $7.50 par 
doz. Stick form 25$. $2.00 per doz. 

CHANITE SALES COMPANY 
914 South Main Fort Worth 4, Texas 



WITH VEEOE R-ROQI C0UHT1N6 DEVICES 


VEEDER-ROOT INC. ha c r onT 2 


INVENTORS 

Patent laws favor the inventor who acts 
promptly We are Registered Patent At- 
torneys fully qualified to represent you at 
the Patent Office Remember, the details of 
your invention do not have to be 100% 
perfect before you can obtain patent First 
step is to have us conduct search of the 
prior 0 S patents and render a report as 
to its patentability. Our Search Report is 
very valuable to you in that it clears up 
the course you should, take in regard to 
your invention. Send at once for further 
particulars on how to protect your invention 
and “Invention Record" form Request does 
not obligate you 

McMorrow, Berman & Davidson 

Registered Patent Attorneys l 

175-R Victor Building, Washington 1, D. C. i 


cal surface. The gage is operated by 
passing it over the work piece and not- 
ing the greatest deflection of the hand 
as the reading. 

Using any extension spacer, the Deci- 
matic Dial Snap Gage, made by Stand- 
ard Gage Company, is adjustable over 
a range of one inch. Sets comprising a 
complete gage and three extra spacers 
are available and cover either the range 
of zero to four inches or four to eight 
inches. 

SEAL mi 

Prevents Entrance of 

Foreign Matter to Equipment 

To prevent dirt, water, or gas from 
entering equipment panels around 
switch and control shafts, a new 
mounting and sealing nut has been 
developed In use, an elastic sleeve 
tightly grips the protruding shaft or 
switch handle. The base of the nut is 



Elastic sleeve grips switch handle; 
rubber ring seals nut to panel face 


sealed to the panel by an internal 
rubber ring which permits metal-to- 
metal contact between nut and panel to 
ensure solid mounting. 

Applications of the Sealnut in- 
clude pressurized and moisture-proof 
equipment, whether operating sub- 
merged, at high altitudes, or exposed 
to the elements Another use, accord- 
ing to the makers, Radio Frequency 
Laboratories, is protecting equipment 
used in the presence of dusts and cor- 
rosive fumes. As described, the nut 
may be substituted for the standard 
mounting nut on components of equip- 
ment now in service without further 
alterations. 

SMALL THERMOSTAT 

Carries Heavy Current , 

Suits Many Applications 

A compact thermostat for general ap- 
plication at 120-240 volts A.c. is only 1- 
9/16 inches in diameter and 1-7/32 
inches in depth. The manufacturer 
claims that this unit, called a Type A 
Cam-Stat, has many features formerly 
found only in thermostats of larger 
proportions. These include a high cur- 
rent carrying capacity without the 
necessity of a condenser, differentials 
as low as two degrees, Fahrenheit, a 
selection of temperature ranges from 
minus 50 to 350 degrees, Fahrenheit, 
resistance to vibration, switching ar- 
rangements of single -pole, single- 
throw — break or make on temperature 
rise — and single-pole, double throw and 
independent circuit double throw. 

It is pointed out that these features 
I make the Type A Cam-Stat suited for 
such applications as water heaters, fur- 
nace fans, furnace limit controls, room 


thermostats, or wherever the use of a 
general purpose thermostat is indi- 
cated Ruggedly constructed of alu- 
minum and plastics, it is claimed that 
the Cam-Stat will give long, trouble- 
free service. 

HARD METAL ROUNDS 

Come "As-Extruded" or 

Centerless Ground 

y\vAiLABLE in two straight tungsten 
carbide grades, KE5 and KE7, with a 
Rockwell hardness of 89 0 and 91 0, re- 
spectively, a new line of extruded 
rounds has been developed primarily 
for use as wear-resistant elements, and 
are suitable for such applications as 
guides, feeding fingers for automatic 
machines, rollers, guide rails, laps, 
senbers, points for engraving tools, 
thread checking wires, and so on 

These extrusions, according to Ken- 
nametal Inc , are obtainable either 
rough extruded or centerless ground, in 
diameters ranging from 1/32 to 3 A-inch 
m 1/32-inch steps, and in standard 
lengths m even inches from 1 to 10 
inches. Intermediate diameters can be 
furnished. 

VISE CAPS 

Produced in Soft 

Metals and Plastics 

Called Softfaces, and made in seven 
different sizes ranging from three to 
six inches, a new line of vise- jaw caps 
protect surfaces with copper, brass, or 
plastics. The metal caps are made from 


f: 



Work held without damage 


mill bars which provide smooth, soft 
surfaces, without hard spots, to grip 
most classes of finely finished work. 
Plastics caps are suggested for finely 
finished, soft-metal surfaces 

DIAL INDICATOR 
Provides 360-Degree 
Range for Spirit Level 

Of interest to industries employing 
carpenters, shipbuilders, construction 
men, surveyors, inspectors, or jig 
makers is a new aluminum spirit level 
with a dial indicator in the center 
Known as the All-Angle Level, the 
heat-treated tool weighs less than one 
pound, is rustproof, and may be used 
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Accurate within one-half degree 

in any position The dial indicator — 
described as accurate to within one 
half degree— -is protected by an un- 
breakable-type crystal and is calibrated 
through a 360 degree range for ac- 
cuiacy. 

Two air-bubble tubes, one for hori- 
zontal use and one for plumb testing, 
aie ineorpoiated, one on each end 
A little over 14 inches long, with a 
width of three inches, the level is 
manufactured by the Brand Tool Com- 
pany 

CASTING FLAWS 

Detected Before Machining 
By Air-Water Testing 

P ossibilities of oil or water leaks oc- 
curring in Ford cylinder blocks or 
heads are now said to be virtually non- 
existent due to adoption of specially- 
designed air- test equipment. All pro- 
duction cylinder blocks and heads now 
' are thoroughly air- tested, this replaces 
I the costlier and less accurate water-test 
method formerly employed 
The testing machines simultaneously 
seal all orifices, pump 300 pounds of air 
pressure into the block or head, then 
immcise and rotate the casting slowly 
for several seconds in a tank of water 
The slightest leak reveals a tell-tale 
bubble. 

Rusting is averted by the addition of 
a rust inhibitor and it is reported that 
the technique virtually eliminates all 
defective blocks before extensive and 
costly machining and build-up opera- 
tions are accomplished The new ma- 
! chines are also faster, cycle time being 

I 60 per hour compared with 40 for the 

water-test machines. 

FUSE TOOL 

Pulls Safely , Checks 
Circuit by Neon Light 



A transparent plastics housing on an 
electrical tool— a fuse puller at one end 



Used safely without protective gloves 


and fuse tester at the other — affords 
insulation against shock and permits 
handling without the use of bulky 
gloves. In addition, since the Tenite 
plastics is low m heat conductivity, the 
housing remains comfortable to bare 
hands m heat or cold. 

Inside one of the handles of this tool 
is a small neon light, the glow of which 
is visible through the plastics when a 
proper connection is tested 

MAGNIFYING LOUPE 

Fits Over Head, Adjusts 

to Convenient Positions 

Supplied with a lens system in either 
of two powers, a new head loupe sup- 
plements portable and stand models 
of Super Sight loupes Worn with 
or without glasses, it is supplied with 
a bracket permitting the lens system 
to be set m any position 

The flexibility of the mounting al- 
lows the lens holder to be moved 
m or out, up or down, as an aid in 
projecting an object m the inspection 



Aids both depth perception and vision 


position. Also, it may be pushed up 
out of vision when not needed. 

It is explained that this feature of 
a completely adjustable bracket is 
important to those having occasion 
to use this type of equipment in in- 
dustries where depth perception to- 
gether with good magnification are 
vital. Both hands are free for work 

The back headband, of fiber formed 
to fit the lower head, is adjusted by a 
knurled nut with a right and left- 
hand thread to provide a floating sus- 
pension that can be worn over long 
periods of time without fatigue The 
lens holder also acts as an eye shade 
Loupes are available, according to The 
Boyer Campbell Company, m 1% 
diopeters, 13 inch focal length; and 2% 
diopeters, 9 inch focal length. 

5UD5LES5 SOAP 

Does Not Form Curd, 

Industrial Uses Seen 

Primarily developed for use in auto- 
matic home-laundry machines, a de- 
tergent that does not form suds, will 
cleanse clothes as easily in hard as m 
soft water, and will not allow the 
formation of objectionable curds is now 



One of Many Types 


HART 

MOISTURE 

METER 

Accurate instantane- 
ous measurement of 
moisture content in 
hundreds of different 
materials. 

Textiles 

Paper 

Veneer 

Foods 

Chemicals 

Coal 

Lumber 

Sand 

Plaster 

Cement 

No weighing of sam- 
ples, no involved tem- 
perature correction. 

Custom built to suit 
the needs of each ap- 
plication — when 
needed will show 
smallest fractional 
changes to as small 
as a twentieth of one 
percent. 

HART MOISTURE METERS 
Grand Central Terminal 
New York City 

Representatives in Chicago, 

Los Angeles, and Toronto. 
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FOR PRECISION ACCURACY 


IN ALL TYPES OF OPERATIONS 


South Bend Lathes are designed and built to 
perform a wide variety of precision operations 
on metals, alloys, plastics, compositions, fibres, 


and other materials Sturdy precision construc- 
tion, smooth transmission of power at all speeds 
and feeds, positive controls, and ease of opera- 



tion assure close-tolerance pre- 
cision and smooth finishes 

WRITE FOR CATALOG— Illustrates in full 
color and describes South Bend Engine 
and Toolroom Lathes. Made in 9". 10", 
13", 14-1/2", and 16" swings. Turret 
Lathes with collet capacities to 1". Spec- 
ify size in which interested 

Lathe Builders Since 1906 


SOUTH BEND LATHE WORKS 


| 4 E« Madison St., South Bend 22, Indiana 



WANTED 


COMPLETE OR NEARLY COMPLETE SET 
OF THE PERIODICAL, ENGLISH ME- 
CHANIC. WILL PAY #15 REWARD FOR 
INFORMATION LEADING TO ITS 
LOCATION 8c PURCHASE. 


A SPIRO 

2683 BUENA VISTA AVE , DETROIT 6, MICH 


Complete Horn© 
STUDY COURSES and 

sell - instruction text- 
books, slightly used 
Rented, sold, ex- 
changed All subjects 
100% satisfaction Cash paid for used courses Pull 
details & 100-page illustrated bargain catalog Free 
Write Nelson Co , 1139 S Wabash Av , Dept 2-31, 
Chicago 5, III 



'Wu MWmSHO* 

■few 


Invent^ 


► MODEL MAKERS 
* MAINTENANCE 

> HOBBY SHOPS 
» HOME SHOPS 

» SALVAGE PARTS 


Easy to Plate CHROMIUM 

GOLD, SILVER, NICKEL, COPPER 
. . . For Pleasure and Profit! 

If you have a workshop — at home 
or in business — you need this new 
Warner Electroplater At the stroke 
of an electrified brush, you can 
electroplate models and projects — 
you can replate worn articles, fau- 
cets, tools, fixtures, silverware, etc. 
with a durable, sparkling coat of 
metal . . . Gold, Silver, Chromium, 
Nickel, Copper or Cadmium. Method 
is easy, simple, quick Everything 
furnished — equipment complete, 
ready for use By doing a bit of work 
for others , your machine can pay for 
itself within a week. So make your 
shop complete by getting a Warner 
Electroplater right away. Send to- 
day for FREE SAMPLE and illus- 
trated literature. ACT AT ONCE! 
WARNER ELECTRIC CO., DEPT. K -43 
1512 Jarvis Avenue, Chicago 26, III. 


FREE Details & Sample 


| WARNER ELECTRIC CtL, 1512 Jatvls Ave., Chicago 26 , Dept, K -43“ 
I Gentlemen: Send Free Sample and Details to 


I 


I City- 


available under the name Sterox. Over- 
flows resulting from foaming of con- 
ventional laundry soaps and powders 
when excessive amounts were used 
are said to be eliminated by the suds- 
less synthetic soap 
Sterox, now bemg made by Monsanto 
Chemical Company’s Phosphate Divi- 
sion, is termed a non-ionic, or non- 
curd forming, detergent. Hence, it will 
not combine with metallic substances 
found m tapwater to form insoluble 
curds which normally cause the famil- 
iar greasy washtub ring, leave grayish 
deposits on rinsed clothes, and fre- 
quently lead to clogged drains 
The developers also forecast indus- 
trial uses of Sterox m textile, metal 
cleaning, commercial laundiy, and other 
industries m which quick, thorough, 
non-irqurious cleansing operations are 
important to production 

HOLLOW RIVETS 
For Small Jobs , Set 
With One-Hand Tool 

An inexpensive, light- duty, blind 
rivet “gun” has been added to the 
Cherry line of blind-riveting tools. 

The Junior Riveter, a one-hand, 
pher-like tool that installs the rivet 





Installs Hollow “pull-through" riYcts 


with a simple “pull,” is made especially 
for the many small fastening jobs com- 
mon to any shop. It installs a new 3/32 
inch-diameter blind rivet, provided in 
three grip lengths The rivet is the 
pull-through, hollow type 

CASE MARKER 

Fits Roller Conveyor, 

Inks Type Automatically 

A marking attachment for placing a 
continuous impression on the bottom 
of a case or crate as it travels along 
on a roller conveyor is now offered as 
an automatic self-mkmg assembly. This 
assembly, known as Rolacoder 50, is 
installed m a roller conveyor in place 
of one of the standard rollers The type 
cylinder carries a channel or slot into 
which the interchangeable rubber type 
is inserted Inking is by two felt ink 
rollers in contact with the type. 

The device will imprint a code or 
mark repeating approximately every 
six inches Thus, one full imprint, at 
least, appears on cases as short as six 


■ 


OU NEED NOT 

Si^WAIT FOR 

YOUR 



NEW 

HOUSE 


Why wait tm 
when fine, btim 
ptooi walls can 
eaitli about you 
►simple cot lay 


mleuoi rnateuals 
a, at ti active, lim- 
bo made of the 
Whether you want 
1 or a pi < Ioniums 
house, you will find many stimulat- 
ing ideas in Uvoigo W I Vane’s book, 
“A Six Room House, #2X00 00 Com- 
plete, Heady lot You to Move In” 

Mi IVaiee, a mechanic al unguium, 
describes the advantages ol lammed 
earth const i uet ion its Miuugfh, 
dm ability and excellent insulating 
pi opt i ties -- its suitability loi all 
sections ol the United States 

The eousti notion ol Mi I Value’s 
example house is deset lbod step bv 
step — lootings, (Mi th lamming, in- 
stallation of plumbum, hunting and 
Winns' systems 

Included with the book aio ton 
folded 12" x 18" diawmigs showing 
these stops m detail - all made so 
clear that you can build tins bouse 
youisoll at the #2X00 00 figure oi you 
will find it still amazingly economi- 
cal if you hire skilled laboiers (Oven 
the authoi will assist you 1 Send him 
your ducstions 

128 II" x 0" pages, lllustialod, Ten 
Uaigo, Folded Hi a wings 
Ho ml #2 00 to Technical Cress, I>ox 
AI, Hwampseof t, Mass and your 
copy ol 

A SIX ROOM HOUSE, $2800.00 
COMPLETE READY FOR YOU 
TO MOVE IN 

bv door go W I Vai eo, 
will be mulled to you postpaid 
Absolute money-back guarantee 


For Scientific and Technical Books 
Try our Book Department 
SCIENTIFIC AMERICAN 


MAGIC ELECTRIC WjBLDER 

110 volt AOHC, welds, brazes, solders, guts 

• J1 ““tlons 


aJl metals ! easy to use', full direct 1 ! 
pJtele with 


Com- 

^ ...... power tm.it, flame and metallic arc 

attachments, carbons, fluxes, rods, mask Used 
by the Nav-y, For professional or hobbyist 
Only $19 95. 

MAGIC WELDER MFG CO. 

239 Canal St. Dept FA- 12 New York City 


DIAMONDS 

Economical Tools of Industry 

Many production processes can use 
diamonds with profit — but only when 
they ore properly utilized to obtain 
maximum results. Now you can obtain, 
in one volume, complete and concise 
information on industrial diamonds and 
their uses in hardness testing, wheel 
dressing, cutting metallic and nan- 
metallic materials, machining glass, 
rock drilling, and wire drawing All of 
this, and more, in 

DIAMOND TOOLS 

By Paul Grodzlnski 

Technical consultant. Industrial Diamond 
Review, London 

$4.60 postpaid 
Order from 

SCIENTIFIC AMEBICAN 

24 West 40th Street, New York 18, N. Y. 
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Rubber type is interchangeable 


inches For cases of length less than 
six inches, however, the information 
may be insetted twice m the die wheel 
Type sizes may be % or % inch, and 
inks are ol the quick-drying, perma- 
nent vanety 

The Rolacoder 50 is made with two- 
inch diameter rolls For those toller 
conveyors which tequne smaller di- 
ameters, the unit is mounted below the 
center line of the rest of rolleis so 
that the top surfaces are m line. 

VOLTAGE REGULATION 

Obtained Without External 

Equipment on Generators 

U tilizing a novel built-in circuit to 
keep voltage regulated without atten- 
tion, a new Roguleetnc ac gener- 
ator is claimed to provide the answer 
to voltage variations m small generator 
installations One advantage is re- 
ported to be the elimination of separate 
accessory voltage-regulating equipment 
by a simple, compact, fool-proof 
method without moving paits Sensi- 
tive to extremely small changes m 
generator voltage, the regulating cir- 
cuit maintains noimal voltage within 
2 percent from no load to full load with 
normal engine-speed regulation Opera- 
tion is based on the series-resonant 
principle wherein an a c -voltage ap- 
plied across a reactor and capacitoi 
connected in series, achieves a reaso- 
nant condition. Intended for use where 
standby power is desnable, the Regu- 
lcctric generator is manufactured m 5, 
10, and 15 kilowatt sizes 

COILED-COTTON CLOTH 

Stretches Like Rubber , 

Withstands Cleaning 

elastic fabric without rubber has 
been developed in which the elasticity 
is achieved by twisting cotton yarn in- 
to the shape of a coil spring. The new 
fabric is known as Strex and it can be 
made in various degrees of elongation, 
with a maximum of 100 percent. It 
will withstand repeated laundering or 
dry cleaning according to the makers, 
United States Rubber Company 

Uses so far developed include slip- 
covers, gloves, sweaters, and surgical 
bandages, but it is not intended for use 
in girdles, corsets, and other foundation 
garments. It has a lower degree of ten- 
sion than materials deriving their elas- 
ticity from rubber. 



4,000 Parts Per 
Day with 
DI-ACR0 Bender 


"Enclosed is picture 
taken m out plant which 
proves the DX-ACRO Bend- 
er will do a teal production 
job We are making 4,000 com- 
pleted parts pet day, which is 
competitive to most 
Power Presses.” 

(Name on request ) 



Here is an example of "DIE-LESS DUPLICATING” typical 
of a great variety of forme, d parts readily made with „DI-ACRO 
Precision Machines — Benders, Brakes, Shears. Picture shows 
the finished part formed to die precision, including acute 
right angle bend Women operating DI-ACRO UNITS 
maintain a high out-put on production work 


Pronounced "D1E-ACK-RO" 



FOR CATALOG 


OnEIL-IRUlin ntFU.ca. 


347 EIGHTH AVE , 
LAKE CITY, MINN 




75. 5 J 


6-WATT TUBULAR AC SPECIAL plus shipping cost 

□ BLACK LIGHT IN INDUSTRY 
□ FLUORESCENT MINERALS 
BLACK LIGHT AS A HOBBY 

NAME 


ALSO INFORMATION ON 


I enclose money 
order or 1 — | 
check LJ 
Ship immediately 
COD. □ 


ADDRESS „ 
CITY 




BLACK LIGHT PRODUCT 

67 East Lake Street Chicago 1, III 


■ 


U.S.Army 

Surplus! 



• Here is the same pre- 
cision Elbow Telescope used 
by the United States Army. 
Very highly corrected lenses. 
Field of Yiew 6 degrees; has 
four element filter; clear, 
neutral, red and amber, 
etched hairlines with illu- 
minating electric light, body 
of cast aluminum alloy; over- 
all size objective end 12" 
long x 2 4"; eye-piece end 
7 5" long x 2 5". Has 50 mm 
objective lens Use it for 
target spotting, for mountain 
vacations, for seashore vaca- 
tions, in airport towers, 
boats, harbors and for use 
as finder-scope by astron- Jj 
omers. Send your order Jjj 

to T endler's today. 


paid. Checks 
or money or- 
ders accepted 


A 




913 D ST. N.W. ME. 9339 
WASHINGTON 4, D. C. 
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ALNICO MAGNETS 



Smooth, steady power at your fingertips! 
Turn out professional-looking projects for 
pleasure or profit — ship, plane, tram 
models, costume jewelry, wood carvings, 
puppets, initialed tumblers, etc. Works on 
metal, plastic, wood, alloy, glass, leather, 
hone, stone, etc. AC or DC. 25,000 r.p.m. 
Weighs only 12 ounces. 

USE THE RIGHT ACCESSORIES — Choose 
from the complete line — more than 300 made 
right m the Handee plant. 



GIFT OF A LIFETIME FOR 
A FRIEND OR YOURSELF 


A GOOD START 
WITH THE 
HANDEE KIT 
Handee and 45 
most popular ac- 
cessories in com- 
pact steel carry- 
ing case. Postpaid, 
$21.50* Handee, 
with 7 accesso- 
ries, $20.50. 


FREE! 

Ntiw i2-pace 

MANUAL 


Order Now. Satisfaction Guaranteed 

CHICAGO WHEEL &MFG. CO. 


HOT W. Monroe St., Dept SA, 
Chicago 7, til 




Confers 

■!.— lll * ,w I IKIlklTC 


ECONOMICAL 
UNINTERRUPTED PERMANENT 

iLonotim® (up tel 2 hours) Conference 1 INSTANTANEOUS 
I & Telephone Recording* on Safety Film I 
Models for Dictation "TALKIES” 

MILES REPRODUCER CO„imc. 812 8ROADWAY7N^J SA-10 


PLAY.BACK 



INVENTORS 


CLARENCE A. OBRIEN 
£r HARVEY B. JACOBSON 


Now Is The Time To 
Patent Your Invention 

Manufacturers everywheie 
in striving to keep ahead 
of competition are buying 
up patent rights so that 
they will have new items 
to make and sell. Hence, 
the wise thing for you to 
do Is also to act at once 
Protect your invention — 
and yourself — by apply- 
ing for a patent now 


GET FREE “PATENT GUIDE” 

Our free 48-page “Patent Guide" tells 
what details are necessary to apply 
for a patent, and countless other facts 
you will want to know Mail coupon 
for Free “Patent Guide" and “Record 
of Invention" form today. 


3 Registered Patent Attorneys 

| 65-L Adams Bldg., Washington 4, D. C. 

. Please send your 48 -page “Patent Guide" 
J /‘Record of Invention" form 

I FREE. This request does not obligate me. 

I Name 

j Address 


I City 


State, 



Conducted by K. M. CANAVAN 

(The Editor will appreciate it 
if you will mention Scientific 
American when writing for any 
of the publications listed below ) 

Metallic Soaps This 25-page booklet 
describes a number of individual 
soaps having industrial importance, and 
notes their physical and chemical char- 
acteristics. It also reviews some of then 
outstanding uses and gives hints and 
suggestions as to further applications 
Malhnckrodt Chemical Works, 72 Gold 
Street, New York 8, New York . — Gratis 

Design for Arc Welded Structures 
Produced by the colored cartoon 
technique, this 15 minute motion pic- 
ture reviews the development of meth- 
ods of fastening — from wooden pegs 
through nails, bolts, and rivets to mod- 
ern arc welding. It then details, m sim- 
plified form, the advantages and pos- 
sibilities of arc welding. The Lincoln 
Electric Company , 12818 Coit Road, 
Cleveland 1, Ohio. — Available at no 
charge except jor transportation. 

The Proceedings of the Mexican- 
American Conference on Industrial 
Research is a 176-page report that 
should prove of particular interest and 
service to research directors, consulting 
engineers, technical directors, and busi- 
nessmen and manufacturers whose 
planning committees are considering 
means of intensified activity with all of 
our neighbors south of the border. Mr. 
S . Charles Pappageorge, Armour Re- 
search Foundation, 35 West 33rd Street, 
Chicago 16, Illinois — $2 50. 

The Observer's Handbook for 1947 con- 
tains data on the planets and other 
astronomical phenomena, month by 
month; also lists of double and multiple 
stars, variables, four star maps, an 
ephemeris of the Sun, and miscella- 
neous astronomical data. Most amateur 
astronomers obtain this booklet each 
year. Royal Astronomical Society of 
Canada , 198 College Street, Toronto, 
Ontario , Canada. — 25 cents. 

Industrial Safety Brakes. Described 
in this four-page bulletin are brakes 
that are said to have as much braking 
capacity as conventional brakes with 
but one tenth the operating pressure — 
thus eliminating the need for self-ener- 
gizing action. These brakes range 
from 12 to 20 inches in diameter and 
are available in either self-contained 
or built-in types. Request Bulletin 
Number 460. Linderman Devices Inc, 
Newburgh, New York. — Gratis. 

Am Transportation, by Helen R. Blank, 
is a six-page leaflet which evaluates 
air transportation as a career; discusses 
the nature of the work, qualifications, 
unions, preparation, entrance, advance- 
ment, . earnings, and number and dis- 
tribution of workers; and outlines its 
post-war prospects. With references for 



As*© again available % x 
5 /s x % Small Horseshoes 
2 for . . $1 00 

6 volt AC Relay SPOT ,79 


mis is 

Perhaps 
The WORLD’S 
SMALLEST 
MOTOR 

V x IVq" x 2" made loi 27 volts. DC 
runs on 4 Flashlight; batteiie.s 
REVERSIBLE 
DRIVE R us a genoiafot' 

BILAN, 64-S Dey Street, New York 7, N. Y. 




LARGE OBJECTIVES 

2 Vi " O-D. 15" focal length 

NEW — ACHROMATIC — COATED — 
IN PEDESTAL MOUNT 
while they last #15 00 ca postage extra 
leant with orde,r 

F W BALLANTYNE P.O Bo* 382 

Point Pleasant New York 


RAMSDEN EYEPIECES 

y 4 "- E.F.L. standard dia. 1*4" O D. 

* each # 5.10 — immediate delivery 
EQUATORIAL MOUNTINGS 
Combination Eyepiece, and 
Prism Holder 

Mirror cells with ring for tube 

Prisms highest quality 
prices and catalog on icquest 

C. C. YOUNG 

25 Richard Road East Hartford 8 , Conn. 


“ELECTRIC MOTOR REPAIR" 

A HANDBOOK THAT IS UNIQUE 
PRACTICAL & COMPLETE 
570 Pages — 900 illustrations demonstrate 
every step m actual motor repans. You 
can still buy this POPULAR HAND- 
BOOK. Order your copy now; #5.00 
prepaid 

ROBERT'S TECHNICAL BOOKS 
34 E 92nd Street Brooklyn 12, N Y. 


Make Your Own 

TELESCOPE 

E XTENSIVE, practical instructions for 
making excellent telescopes capable of 
serious astronomical wotk, including the 
glass minors and at a cost of less than 
#25 for materials, are presented in 

AMATEUR TELESCOPE 
MAKING 

(500 pages, 316 illustration*) 

$4.00 postpaid, domestic; foreign $4.35 

A FTER you have mad© your telescope, 
there will be other optical apparatus 
that you will want to make. Then the book 
you will need is 

AMATEUR TELESCOPE 
MAKING — ADVANCED 

(650 pages, 361 illustrations) 

$5.00 postpaid, domestic; foreign $5 35 

Ask for detailed information on these 
two practical books on an important 
scientific hobby. A postal card will do. 

SCIENTIFIC AMERICAN 

24 West 40th Street, N. Y. 18, N. Y. 
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additional reading, this leaflet is of in- 
terest to vocational counselors, students, 
and all air-minded men and women. 
Occupational Index, Inc 3 New York 
University , New York 3, New York . — 
25 cents . 


FIRST GIFT CHOICE * 

to give. — to receive 


Translating Inventions into Market- 
able Products, by S Bertrand Bar- 
nard, is a four-page reprint outlining 
this procedure. Emphasis is given to 
such factors as financing, development, 
research, production, and marketmg. 
S, Bertrand Barnard, M.E., 29-28 41st 
Avenue, Long Island City 1, New York. 
— Ten cents. 


Your employees, fellow-workers, friends will value each month your gift subscrip- 
tion that will broaden their view of industry, bring current developments, mark 
you as a wide-awake associate. 

Take advantage of our SPECIAL HOLIDAY RATE ($3.50 for 12 issues) to give 
Scientific American, packed with factual, reliable, concise stories of modern 


Mycalex. Presenting both technical 
and manufacturing data, this 24- 
page booklet on mycalex (a stone -like 
product of mica and special glass) gives 
its properties, available types, molded 
parts, fabricated parts, machining prac- 
tice, and how and where to order the 
material. General Electric Company , 
Chemical Department, Pittsfield, Mas- 
sachusetts. — Gratis. 


progress in science for industry. 


Attractive gift cards with individual or firm name will be mailed in time for 
Christmas. 




Fluorescent Service and Maintenance 
Manual is an 80-page book contain- 
ing full details on fluorescent lamp op- 
eration and the various problems en- 
countered in the maintenance of 
fluorescent systems. Written for elec- 
trical contractors, wholesalers, lighting 
engineers, and electricians, the book is 
pocket-sized for convenience and con- 
tains an index, helpful cross reference, 
and a glossary of fluorescent lighting 
terms. Sylvama Electric Products, Inc., 
Department MAS, 211 Derby Street, 
Salem, Massachusetts. — $1.00. 

Xactline Straight Line Temperature 
Control, This four-page bulletin 
presents a description of a temperature 
control regulator which gives accurate 
control at a minimum of cost when 
used m conjunction with conventional 
milhvoltmeter and potentiometer type 
pyrometer controllers. Claud S. Gordon 
Company, 3000 South Wallace Street, 
Chicago 16, Illinois. — Gratis. 

A Quick Picture of the Eaton Perma- 
nent Mold Process for Producing 
Gray Iron Castings. This 17-page 
booklet traces the story of the perma- 
nent mold process from the drawing 
board to the finished mold. Eaton 
Manufacturing Company, Foundry Di- 
vision, 9771 French Road, Detroit 13, 
Michigan. — Gratis. 

Hardening. In this four-page folder is 
given an outline of hardening prac- 
tices in Surface Combustion standard 
rated furnaces. Request Bulletin Num- 
ber SC-131. Surface Combustion Corpo- 
ration, Toledo 1, Ohio. — Gratis. 

The Performance-Proved Protective 
Coating, This is an 11-page illus- 
trated booklet based on the story of 
Prufcoat — what it does and how it does 
it. Case histories and full directions are 
included for the use of the coating on 
concrete, structural steel, floors, pipes, 
tanks, machinery, and other equipment 
Prufcoat Laboratories, Inc., 63 Main 
Street , Cambridge 42, Massachusetts . — 
Gratis. 


Special Holiday Rate $3.50 A Year 

l good to December SI , 1$4$) 


SCIENTIFIC AMERICAN 

24 WEST 40 STREET 

NEW YORK 18, N. Y. 

Enter a subscription for 

Name 

. year(s) for 

X6 

Street 

City 

Zone 

State 

and please tell us 



Company 



Occupation 

1 enclose $ 


Bill me 

MY NAME 



Street 

City 

Zone 

State 

and please tell us 



Company 




Occupation 


P. S . Business executives; Just attach your jgi it 
Iht to this toup&n and send it along, t&day! 
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ASTRONOMICAL 
OBJECTIVES, OCULARS 
PRISMS, FLATS 

Instruments Designed 
to Your Specifications 

☆ 

Write for 
Descriptions and 
Price List 

☆ 

BRANDON SCIENTIFIC 
DEVELOPMENT 

A New York Corporation 

P 0. Box 85 Molverne, New York 


ASTRONOMICAL 

telescopes 

8c SUPPLIES 

Telescopes Kits Drives 

Mounts Eye Pieces Tripods 

Castings Finders Figuring 

Tubes Achromats Pancromzing 

MIRRORS MADE TO ORDER 
★★★ Quality OUR MOTTO ★★★ 

PROFESSIONAL SERVICE AVAILABLE 
Write for Catalogue and Price List 

ASTRO TELESCOPE COMPANY 

P. O Box 1365 — Glendale 5, Cahf. 
Display Room — Erb & Gray 
854 S. Figueroa St— Los Angeles, Calif. 


500,000 I S ! I 

LENSES 

u. S. ARMY and NAVY SURPLUS. 
Buy them for a fraction 
of their original cost. 


WAR BARGAIN!!! 

9 PERFECT COATED LENSES (Value 
$140) Complete set from 5N tank 
artillery scope, dia's from 1-1/3"' 
to 2-1/5" Our Special Offer in- 
cludes coated protective window 
and reticle Complete set $10 00 

COMPLETE SET OF METAL 
PARTS fully machined and per- 
fect 97 50 


5 POWER TANK ARTILLERY TELESCOPE 
(M71) Brand New Coated Optics, Com- 
pletely assembled Value $345 00 ea $29 50 
WIDE ANGLE EYEPIECE - All coated 
optics, mounted in focussing cell, 2" 
clear aperture, F/z" F L 3 Achro lenses 
Value $125 00 Perfect . ... ea. 9 50 

5 LBS OPTICAL GLASS Lens & Prism 

blanks Index and dispersion "marked" 4 75 
ACHROMATIC OBJECTIVE Perfect Coated 
and cemented 44m/ m Dia 7V2" F L 
Mounted $3 50 ea Unmounted $2 50 ea 


ACHROMATIC LENSES, cemented 


12 mm Dia 

80 mm F L 

ea 

$ 50 

23 mm Dia 

162 mm F L coated 

ea 

1 00 

23 mm Dia 

184 mm F L. 

ea 

1,25 

25 mm Dia 

126 mm F L. 

ea 

1.35 

26 mm Dia 

104 mm F.L. coated 

ea. 

1 25 

31 mm Dia 

124 mm F L coated 

ea 

1 50 

31 mm Dia. 

172 mm F L. coated 

ea. 

1 25 

34 mm Dia. 

65 mm F L. coated 

ea 

1 50 

38 mm Dia. 

130 mm F L. 

ea. 

1 50 

DOVE PRISM 49mm long 


ea. $ 50 

DOVE PRISM 75mm long 


ea. 1 00 

PENTA PRISM 26mm x 28mm Face 


ea. 3 00 

90° AMICI PRISM 19mm Face .. . 


ea. 2 00 

115° AMICI PRISM 10mm Face .. 


.ea. 1 25 

RIGHT ANGLE 

PRISM 23mm Face . 


ea. 1.25 

RIGHT ANGLE 

PRISM 38mm Face 


ea. 1 75 

RIGHT ANGLE 

PRISM 47mm Face 


ea. 2 50 


Send 3 cent stamp for "BARGAIN" List. 

A. JAEGERS 

BOX 84A SO. OZONE PARK 20, N. Y. 


DAWN OVER. ZERO— THE 
STORY OF THE ATOMIC BOMB 
By William L, Laurence 

N o one has had a better opportunity 
than Mr. Laurence to learn about 
atomic energy and the tremendous ef- 
fort of the world’s scientists and Ameri- 
can industry which fashioned from it a 
fantastically destructive weapon “Dawn 
over Zero” tells the whole story of 
atomic energy from the experiments of 
Fermi, Meitner, and others through 
the entire span of the development, 
eleven years, to the utter destruction 
of the city of Nagasaki by a single 
bomb. The author also peers into the 
future of this new marvel and suggests 
some of the things that may come of it 
We are assured that all the story that 
can be given out is here told. It is an 
eye witness account, for the author was 
the official, and only, reporter for the 
War Department on this entire project 
As such, he had an unparalleled op- 
portunity to learn the whole story, to 
visit all the plants and laboratories en- 
gaged in it, and to witness the effects 
of the explosions at Alamogordo 
and at Nagasaki. His account is pri- 
mal lly interesting and informative; 
every thinking American can and 
should read it for the guidance it will 
afford his thinking on the pressing 
problem of controlling atomic weapons 
for the peace of the world. (290 pages, 
6 by 9 inches, illustrated.) — $310 post- 
paid— DH.K. 

THE METALLURGY OF 
QUALITY STEELS 
By Charles M. Parker 

T he technology of steel can be de- 
scribed in words so simple that al- 
most anybody can understand them If 
he has even a slight knowledge of 
chemistry and of industrial practices 
and of mathematics beyond the 
arithmetic stage a reader can be given 
a clear picture of how steels are made, 
how they are tested, and how they 
should be selected. Charles M. Parker 
has proved this by the lucid but eco- 
nomical writing style which he has 
used in this book, which gives the facts 




Because of increased production costs 
of books, publishers' retail prices to- 
day are subject to constant change It 
may be necessary, therefore, for our 
Book Department to advise book pur- 
chasers of increased costs, even when 
orders sent are based on current quo- 
tations. 

The Editor 


that every engineer and other ex- 
ecutive ought to be able to use when 
selecting steels. Further, it gives the 
facts behind those facts, and the 
theories behind all the facts It is an 
invaluable book for the engineer But 
it can do still more for the purchasing 
agent and those other executives who 
so often wonder what the engineer is 
talking about. The author is Secretary, 
General Technical Committee, Ameri- 
can Iron and Steel Institute. ,(248 pages, 
6 by 9 inches, over 200 illustrations) — 
$610 postpaid. — E.L.C. 

THERE IS NO MYSTERY 
ABOUT PATENTS 

By William R. Ballard 

A potent antidote against the ever- 
recurring works of those who use 
complex-association logic, involved 
quasi-social arguments, and plain mis- 
information m attempts to overthrow 
or emasculate the patent system, this 
small book achieves its worthy purpose 
by the weight of simple, understand- 
able, and basic facts presented in a 
straightforward manner. On the solid 
foundation that the patent right for a 
limited time is the fair price paid by 
the public to an inventor for his ef- 
forts and the disclosure of his results 
for all time, the writer builds a struc- 
ture of answers to the critics that pene- 
trates cleanly the veil of clouds so often 
hanging over this much berated and 
little-understood system. Legal train- 
ing or cognizance of “law” terms are 
entirely unnecessary for the reading of 
this book. An appendix offers the Con- 
stitutional and statutory provisions 
upon which the patent system is based. 
A second appendix provides a revealing 
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insight into the reactions of typical 
“small” business men queried duiing an 
investigation of a congressional bill that 
would have materially altered the pres- 
ent system This book should be re- 
quired reading for all legislators (120 
pages, 5 by 6 inches.) — $2.10 postpaid. 
— E F.L. 

FLUORESCENT LIGHTING 
By A. D. 5. Atkinson 

A quick view of the whole develop- 
ing field of fluorescent lighting is 
given in this book which may roughly 
be divided into two parts. A discussion 
of fluoi escent lamps and how they op- 
erate and a broad view of practical ap- 
plications, largely to industrial plants 
and offices, with a few pages devoted to 
the still i datively small field of domes- 
tic lighting Since this book was origi- 
nally published m England, and the 
present volume is a facsimile reproduc- 
tion, much of the terminology will have 
to be “translated” into words and 
phrases m general use m the United 
States (144 pages, 5 x /2 by 8 V 2 inches, 67 
illustrations.) — $3 60 postpaid. — A.P.P 

THE AIRCRAFT MANUFACTUR- 
ING INDUSTRY— PRESENT AND 
FUTURE PROSPECTS 

By Colonel George Bryant Woods 

W ritten by a fighter pilot of World 
War I, who was Chief of Analysis 
Division, Air Technical Service Com- 
mand in World War II, and has made 
the study of aircraft securities his pro- 
fessional career, this book is directed 
mainly to those interested in aircraft 
stocks as a medium of investment. But 
mdnectly it provides an accurate, im- 
partial, and far-sighted view of the 
whole industry — airplane manufacture 
and transportation, present and future. 
The discussion of advanced develop- 
ments m jet propulsion and the heli- 
copter is striking. (119 pages.) — $5.10 
postpaid — A K. 

MODERN CHEMISTRY 
By A. J. Berry 

T he sub -title, “Some Sketches of its 
Historical Development,” indicates 
that this book is a history, but unlike 
most histories of chemistry and the 
other sciences, it deals only with mod- 
ern chemistry. No alchemists and no 
mystics slink through its pages, Para- 
celsus, Roger Bacon, Albertus Magnus, 
and even Scheele and Priestley are ab- 
sent from this history book for the first 
time in this reviewer’s recollection. 
Even the great Lavoisier appears only 
once m the copious name index To 
replace these ancients appear many of 
the present generation of builders of 
chemical theory* Adams, Bancroft, 
Biickwedde, Debye, voh Grosse, Hev- 
esy, Pauling, and many others The 
basic idea of the book is to explain 
modern chemical theory by following 
its development historically For con- 
venient treatment, the subject matter is 
divided into chapters correspondmg to 
the several important fields of current 
chemical thought* Classical Atomic 
Theory, Electrochemistry, Stereochem- 
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IN STOCK AGAIN! 


ACHROMATIC 
TELESCOPE 
OBJECTIVES 

3 -inch (T6 2mm ) diameter, 

15-mch (381mm ) effective 
focal length (f5) Fi out and 
bad surfaces Magnesium 
Fluoride coated, cemented, 
optically centered and 
mounted in aluminum cell, 

3%" 0 I> , clear aperture 2 15/18". Positively 
designed for telescope work. Price $22 i50s 

Achromatic Kellner Eyepiece M-t 

With high 
eyepoint 
Completely 
assembled 
Ready to use 
m telescopes, 
binoculars, 
microscopes, 
finders, spot- 
ting 'scopes 
or wherever a 

very superior wide-field ocular of fine definition and 
great light gathering qualities is required Both ©ye 
and field lenses are achromatic and fluoride coated 

a) EFL. 0 785" (12 5 X). O.D %"$5.00. 

b) With crosshair $6.00 

c) Bushing to fit 1%" tube $3.00 extra 
Bushing to fit your tube $4 00 extra 

“FINDER” TELESCOPE 




For reflectors and large refractors. 'Uses our 7%" 
F L. achromatic objective and our %" F L Kellner 
Eyepiece with crosshairs. Fluoride coated lenses offer 
wide field, brilliant image and sharp definition. Ob- 
jective is focusing Image is inverted Brass through- 
out Complete . . . ready for use . . . $17.50. 

POCKET TELESCOPE 

Gallilean type Makes 
distant objects appear 
4 times larger Ach- 
romatic lenses mount- 
ed in light metal. 
Anodized black finish. 
No focusing needed 
2" long x 1" dia 
Lenses %" clear 
aperture. From U. S 
Gov't Bubble Sex- 
tants $2,00. 

CAMERA LUGIDA PRISM 




with 4 auxiliary lenses. A real "find” for artists, 
advertising reproducton, air mapping, etc Easy to 
set up and use Only J , |2«0O (eovt G<N't $ 85 00) 

UNPOLISHED 
TANK 
PRISM 

2 " x 2 " x 6", Crown 
glass, weighs over 1 
lb Excellent as pa- 
per weight, name 
plate, novelty for den 
or office, etc 20# in 
our store 50# by 
mail, sent postpaid 

New, enlarged catalog listing up-to the minute 
items — - 20#. 

HARRY ROSS 

MICROSCOPES 

Scientific and Laboratory Apparatus 
70 West Broadway, N. Y. 7, N, Y. 



istry, Radioactivity, and so on. The 
author leads the reader through the 
steps of development in each of these 
fields to a complete exposition of the 
modern concepts of the science. The 
book is beyond the interest of the gen- 
eral reader but will prove invaluable 
to advanced students of science as well 
as those scientists whose student days 
are so far behind them that they are 
m danger of obsolescence. (240 pages, 
5V2 by 9 inches, unillustrated ) — $2.60 
postpaid — D.H.K. 

CIRCUIT ANALYSIS BY 
LABORATORY METHODS 

By Car! E . Skroder and 
M. Stanley Helm 

P rincipally designed for use by elec- 
trical engineering students or prac- 
tising electrical engineers, this text 
covers the whole field from circuit pro- 
tection and rheostats through the fun- 
damental laws of electricity to series 
circuits, parallel circuits, polyphase cir- 
cuits, the measurement of reactive 
volt- amperes, and many others. (288 
pages, 6 by 9 inches, well illustrated 
with drawings.) — $5.45 postpaid — A.P.P. 

FINISHING METAL PRODUCTS 
By Herbert R. Simonds 
and Adolph Bregman 

A second edition of an earlier text on 
this subject, this book has been re- 
vised to include the metal -finishing 
methods that have developed with 
startling rapidity during the past few 
years. Stress is directed towards the 
commercial aspects of product finishing 
from the standpoint of sales, costs, and 
product function. All processes are 
treated from a production standpoint 
and the book offers considerable specific 
guidance to those faced with selecting 
finishing methods, materials, and equip- 
ment. Greatest emphasis is placed on 
cleaning and preparing surfaces; pol- 
ishing and buffing; plating and metal- 
spray coating; and novelty finishes. 
Very little material is found on lacquer 
and enamel finishing. (352 pages, 5% by 
8 V 2 inches, 134 illustrations, index.) — 
$410 postpaid. — E.F.L. 

CREATIVE CRAFTS IN WOOD 
By Michael C. Dank 

L ight woodworking, largely for decora- 
tive purposes, which can be done 
with a jig or coping saw, is here dealt 
with in considerable detail. Specific 
instructions are given for handling the 
simple tools, and a large number of 
specific plans are presented for such 
projects as wall shelves, ornamental 
boxes, lapel pins, book ends, and many 
others. Wood-stippling and chipping 
are also offered for their further de- 
corative possibilities. (200 pages, 7 by 
10 inches, 102 illustrations.) — $ 3.10 
postpaid.— A P.P. 

AIRCRAFT CARBURETION 
By Robert H. Thomer 

P resupposing a basic aircraft-engine 
knowledge, the author of this vol- 
ume has handled a difficult and com- 


plex subject well and understandably 
without becoming involved in either 
mathematical ramblmgs or cartooning. 
The theory and principles of aviation 
carburetors as explained herein are es- 
sential knowledge for all pilots, flight 
engineers, development engineers, and 
mechanics who aspire to specialization. 
The usual resume of manufacturer’s 
overhaul instructions has been refresh- 
ingly omitted and genuinely valuable 
material has been provided on the sub- 
ject of carburetion as related to overall 
engine control. The subject matter is 
largely confined (although not in basic 
principle) to the larger diaphragm-type 
carburetors common to airline and 
military equipment. Flight operation, 
carburetor testing, and instrumentation 
are thoroughly discussed. (393 pages, 
6 by 8 V 2 inches, 188 illustrations, in- 
dex.) — $3 60 postpaid. — E.F.L. 

THEORY AND PRACTICE 
OF FILTRATION 
By George D. Dickey and 
Charles L Bryden 

V irtually an encyclopedic treatment 
of the science and art of the vital 
process of filtration as it is practiced 
today. Production problems of every 
kind that can be solved by filtration 
and the types of equipment, both prin- 
cipal and auxiliary, available for such 
purposes are described in considerable 
and satisfactory detail. The treatment 
is primarily practical and is not en- 
cumbered by the kind of detail that 
one should normally seek from the 
makers of the equipment m question. 
The book is one greatly needed in the 
field. (346 pages, 6 by 9 inches, illus- 
trated.) — $6.10 postpaid. — D.H.K. 

5UN 0 MOON AND STARS 

By Skilling and Richardson 

O f the several existing textbooks of 
astronomy many think the “As- 
tronomy” by these authors is the most 
direct, simple, homespun approach to 
the science for the average adult. The 
same authors have now written this 
book covering, sufficiently for the pur- 
pose, the same general ground for 
youths in their teens, but not so feli- 
citously. One such youth, 16 and not 
precocious, sensed that its * style was 
condescending (written down). Per- 
haps best, therefore, for early teens. 
(274 pages, 6 by 9 inches, 99 illustra- 
tions.) — $2 60 postpaid. — A.G.I. 

STATISTICAL 

THERMODYNAMICS 

By Erwin Schrodinger 

T his little book is made up of a series 
of lectures given by the author at 
the School of Theoretical Physics of the 
Dublin Institute for Advanced Studies. 
The objective is to supply the ad- 
vanced student of thermodynamics with 
a generally unified method of dealing 
with all phases of the subject and with 
all types of problems that may arise. 
The treatment is highly concentrated 
and presupposes thorough familiarity 
with both facts and theories of thermo- 
dynamics. (88 pages, 5 by 7% inches.) — 
$1.60 postpaid. — DJFLK. 
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Telescoptics 

A Monthly Department for the Amateur Telescope Maker 
Conducted by ALBERT G. INGALLS 

Editor of th© Scientific American books ''Amateur Telescope Making" 
and "Amateur Telescope Making— Advanced'' 


Z eis& telescopes, large ones, made pre- 
war, are, or were, to be found in 
many observatories, not alone m the 
lands of the late German-Italian-Japa- 
nese Axis (now the decimation axis) 
but in many others. None are known to 
exist m the United States They have a 
distinctive appearance shown even m 
the smaller, tripod size not unknown m 
this country — white, clean enamel, neat 
finish, sound mechanics, and m the 
large instruments a complex mecha- 
nism (Figure 1, the 49" Neubabelsberg, 
reflector near Berlin). 

For this complex appearance a pe- 
culiar Zeiss design principle is largely 
responsible, the unique stress-relieving 
system. Probably few m this country 
have had opportunity to see a mount- 
ing embodying this system and, now 
that an amateur has built one (Figure 
2), it may be time to add the type to 
our TN repertoire — it is not patented. 
An attempt to explain this Zeiss prin- 
ciple will follow the description of the 
telescope shown 

Dr. K. Hermann-Otavsky, 335 Dolni 
Mokropsy, Praha, Czechoslovakia, 
writes, “I ]ong ago read ‘AT.M.’ and 
'A.T.M A ’ with great interest and since 
the reopening oi the national borders 
I am again following your column in 
Scientific American. I consider ‘A.T.M.’ 
and ‘A.T.M.A.’ best of all of their kind, 
especially as friends of astronomy from 
beginners to first-class experts tell in it 
their experiences gained by their own 
work and not merely from literature ” 
Dr. Hermann-Olavsky’s telescope is 
a neat 400-pound semi-portable type 
mounted on three little roller trucks 
so that it may be taken indoors. It is 
towed out by means of a folding stub 
tongue which steers the front truck, 
is spotted over hollows in three plates 
fixed permanently in the roof deck, and 
three vertical screws in the base are 
run rapidly down to their adjusted 
stopnuts with a detachable crank like a 
carpenter’s brace. Two to four minutes 
suffice to complete these preparations. 

The knee -shaped trunk of the mount- 
ing is a tube of sheet iron with 1.3 
mm walls, reinforced inside at the knee 
with a welded-m plate. The knob — 
motor car gear lever — at this point is 
simply a handle for pushing the tele- 
scope The base and diagonal brace are 
also of welded iron tubing Rigidity, 
high. The mounting was built in a re- 
pair garage and at home, partly by the 
owner. 

The 2" polar axis turns in Timken 
conical bearings and carries an hour 
circle of the slip -ring type. The R.A. 
driving worm is of tool steel and runs 
in oil on ball bearings and is pressed 
against the 9" soft iron driving wheel 
by a strong spring, eliminating play 


The two were ground m with emery 
paste and they run smoothly. The slow 
motion controls at the eyepiece end 
work on a push-pull principle, elimi- 
nating play here also. In addition to 
the slow motions m R A. and Decl the 
transmission shaft of the hour circle 
has a reversing differential gearing, by 
means of which it is possible to make 
infinitesimal corrections with a flexible 
cable. This has proved simple and con- 
venient, and long-exposure photographs 
have been successfully taken at the 
focus of the main tube, using a mar- 
ginal guide star, although the errors 



Figure 1 : Typical Zeiss mounting 


of guiding must not here exceed four 
seconds of arc. 

By means of a.c. transformed to 6 
volts all lenses may be mildly warmed 
The same voltage lights the circles and 
so on. The drive is a gramophone elec- 
tromotor combined with a hand-wound 
spring motor. 

To the main tube two heavy plates 
are attached, with numerous holes per- 
mitting attachment of various instru- 
ments, since the mounting permits 
considerable overloading. When the pho- 
tograph (Figure 2) was taken the 
mounting carried (left to right) a Zeiss C 
refractor 3 l /&" which rates as an RFT; a 
Zeiss 5 Vs" E refractor (//15) and 2" 
finder (hidden) ; a camera with 3" 
Petzval lens, a monocular field glass 
(hidden) The optics were obtained 
from Zeiss and from Srb and Stys, 
Praha. 

The mam refractor has a Zeiss 
binocular eyepiece. Two removable 
achromatic Shapley lenses, the opposite 
of the Barlow lens, may be used for 
shortening the main tube focus 

Other auxiliaries include microm- 
eters, a magnification meter, a plane- 
tary prism reflex camera with control- 
ling ocular made by the owner, a focal 
camera with a side -aiming ocular, an 
accommodation for narrow-film cine- 
matographic camera with mirror reflex 
control, and a focus- control microscope 

“Literally,” Hermann-Otavsky says, 
“there is no decimation axis in the 
usual sense,” and then mentions the 
standard Zeiss mountings described by 


Chief Engineer Franz Meyer of Carl 
Zeiss, m ‘‘Zeitschnft fur Instru- 
mentenkunde Yol 50 (1930). With the 
help of this and an article m “Product 
Engmeei mg,” New York, 1931, July, 
pages 290-94, and the pie-war Zeiss 
catalog of astionomical instruments, 
your scribe has tried to study out the 
principle of the mysterious Zeiss stress - 
relieving system 

In conventional mountings, preci- 
sion — that is, freedom from flexure m 
all positions — is sought by making the 
axes stiff This makes them heavy. This, 
in turn, increases friction m the drive. 
So Zeiss claims More than 40 years 
ago Engineer Meyer therefore swung to 
almost the opposite extreme II you 
can’t entirely eliminate bending — and 
theoretically you can’t — then “let ’er 
bend” and then neutralize it This you 
can do entirely It calls for some added 
mechanism. 

Figures 3 and 4, from the “Product 
Engineering” article, exhibit the prin- 
ciple. Each of the two axes consists 
of an inner part which carries the 
weight — all of it — and around it but 
nowhere touching it an outer part which 
maintains the almement and moves the 
telescope. 

The inner, weight-bearing parts, 
shown only by theoretical lines in Fig- 
ure 3, are sizable shafts, not by any 
means flimsy but not designed to pre- 
vent all bending 

The entire weight of the tube, its two 
pairs of spherical counterweights H,H , 
declination axis shaft D, and polar axis 
shaft itself including big weight K 
(below floor level on large telescopes), 
is delicately balanced on a single ball 
bearing pivoted horizontally on rockers 
on ledges in the pedestal (A, Figure 4) . 

Rotating with this weight-carrying 
polar axis shaft is the assembly con- 
sisting of the forked yoke ( F , Figure 
3) ; its lower straight extension (but 
not the surrounding casting that clasps 
the pedestal head) with RA. worm; 
also tubular part Do (concentric With 
declination axis shaft) ; and bridge S 
connecting with and moving the main 
tube. These parts move as a unit in 
R A. 

Now, you inquire, you have given us 
two systems — somewhere they must 
connect Yes and no. A light contact — 
just a kiss — occurs at O in Figure 3 



Figure 2: Hermann-Otavsky telescope 
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ALUMINIZING 

SURFACE HARDENED COATINGS 

Get The Best 


6" 

— #2.50 

14" — 

#14 00 

8" 

— 3.50 

16" — 

18 00 

10" 

— 5 00 

18" — 

21 00 

12V2" 

— 8.00 

20" — 

24 00 


24" — 

#30 00 



LEROY M. E 

a CLAUSING 


5507-5509 Lincoln Ave, 

Chicago 25, III 


REFLECTING TELESCOPE HITS 
OUR SPECIALTY 

PARABOLIC PYREX MIRRORS made to Order, 
coriectly figured, polished, and parabolized Precise 
workmanship guaranteed Prices on request 
WE DO POLISHING, PARABOLIZING, AND 
ALUMINIZING 

Send for FREE ILLUSTRATED CATALOGUE 

ML CHALFIN OPTICAL COMPANY 
G. P. O. Box 207, New York, N„ Y. 



A Popular Illustrated 
Astronomical Monthly — 

For amateur astronomers — new star 
charts. Gleanings for telescope makers, 
page for observers, and celestial photos 
Star charts for N. and S Hemispheres 
#3.00 a year, domestic, #3 50 m Canada 
and Pan-American Union; #4 00 foreign 
Single copy, 30 cents. Sample on request 

SKY PUBLISHING CORPORATION 

Harvard Observatory, Cambridge 38, Mass. 


TELESCOPE' 


MAKERS 


Quality materials of the RIGHT kind 
6" Kit — Glass, abrasives, pitch, rouge and 
instructions $5 00 

LENS GRINDERS, pitch, abrasives $5 00 
H0BBYG RAPS. — INFORMATION — INSPECTION 
We offer you the benefit of our 26 years of 
experience at this hobby Free price list 
John M Pierce, 11 Harvard St., Springfield, Vt. 


COMPLETE HIGH GRADE KITS 
OUR SPECIALTY 

Each kit has two glass discs 
(correct thickness) tempered 
pitch, 8 assorted abrasives 
including rouge (fewer may 
not give perfect optical sur- 
f ace ) , instructions, FREE 
ALUMINIZED DIAGO- 
NAL, etc. 



#3 50 
4.50 
7 50 
12 50 
18.00 


Pyrex, #4.50 
Pyrex, 6.00 
Pyrex, 10 00 
Pyrex, 17.50 
Pyrex, 25-00 


PRISMS 11/16" $2.50, VA" $3.15, V $1.50 

Pyrex speculums made to order Your mirror 
tested free. We do polishing and parabolizing. 

ALUMINIZING 

A harder and brighter aluminum coating that is 
uniform and produces a lasting and superior re- 
flecting surface. Guaranteed not to peel or blister. 

6" $2.50 

8 " $3 50 

10" $5.00 

Mirrors for Cameras, Range Finders 
and other optical instruments. 

Write for FREE PRICE LIST 

THE PRECISION OPTICAL CO. 

1001 East 163rd Street, H. Y. 59, N. Y, 


where a cross disk is diagraminatically 
indicated at the middle of the decima- 
tion axis (is m line with the top of 
the polar axis) . Actually, Figure 5 is 
that disk and there you see how it 
works Bulge O on decimation axis 
shaft Di z ball bearing Q, spherical sui- 
face m spheiical seat (not lettered), 
and enough looseness at R to prevent 
cramping when the polar axis shaft 
bends Because this ball bearing keeps 



Couitesy “Product Engineering” 

Figure 3 Weight-carrying system 


the two systems apart, yet transmits 
the desired drive, the claim can truth- 
fully be made that the two systems do 
not touch each other at any point. 
Let’s not quibble over this since, while 
the actual parts do touch through an 
intermediaiy, the stresses, which are 
what matter, don’t. 

Figure 1 shows an annular space be- 
tween the hollow tubular element and 
the weight-bearing decimation axis. 
The same space similarly exists in Fig- 
ure 2 but does not there show 

Figure 4, A, was drawn to show that 
if the bridge pait between the tubular 
element and telescope tube were pur- 
posely to be disengaged, as a demon- 
stration stunt, it and the tube still 
would stay put wherever put; which 
shows that this assembly puts no stress 
on the driving element. 

In the same figure, sketches B,C,D,E 
show how the counterweight arms iso- 
late the stresses; there is no hidden 
composition of forces It is claimed that 
freedom from cramping and increased 
precision are thus obtained 

This, then, is a scientific design. Just 
why it never made headway m this 
country your scribe knows not Per- 
haps some reader does. Yet the fact 
that, over several pre-war decades, 
Zeiss made and sold many like it to 
large observatories seems to say that it 



Courtesy “Product Engineering” 

Figure 4: Balancing the weights 


must have points Amateurs desiring 
to experiment with it may borrow 
photogiaphs of the Hormann-Otavsky 
telescope, and oi other Zeiss telescopes, 
not hcic reproduced. They should also 
study the two elevations m the German 
aiticle cited above, these being on 
“Tafel 3” near page 74 (in ease a pho- 
tostat is sought from some library) . 

In the pre-wai Zeiss catalog, today 
scarce if not laie, is the following sum- 
mary of the Zeiss stress-iclievmg sys- 
tem and telescopes. 

“The movable paits of the equatorial 
mounting are divided up into two dis- 
tinct equatorial components, viz — 

1) an equatorial directing system 
comprising the optical pai Is and en- 
abling the telescope to be directed upon 
astronomical objects m terms of the 
coordinates (hour angle and decima- 
tion) , 

2) an equatorial system oi eariieis 
for taking up any stresses in the di- 
recting system. 

The catalog continues. “The equa- 
torial telescope mountings with stress- 
relieving system fulfill the following 
requu ements 

1) They obviate flexure m the tele- 
scope and in the polar and declination 
axes, and ensure easy movement of the 
axes by reason of all stresses being 
completely relieved m the carrying 
system 

2) Several telescopes may be as- 
sembled side by side on one mounting 
and any mutual tendency to deforma- 
tion compensated by the stress leliev- 
mg system. 



Couitesy “Pioduel Engineeiing” 

Figure 5‘ The stealthy go-between 


3) The tubes are lreely movable 
through all ranges of the hour and 
decimation angles without encounter- 
ing obstruction by any part of the 
mounting or stand. 

4) The tubes are so mounted as to 
continue the movements of the eye 
within a very small range, the eye 
being applied at a point near the inter- 
section of the polar and declination 
axis. 

5) The design affords easy access from 
the observer’s position at the eye end 
to all attachments.” 

Close study of Figure 2 reveals that 
the telescope described does not em- 
body all the standard details of the Zeiss 
mounting. For example, the counter 
weight K of Figure 3 is absent. This 
telescope was too small to justify a 
Chinese copy of the original. But the 
main feature is embodied; note the two 
knobs in Figure 2. These correspond 
to 2,2 of Figure 3 and emerge like 
wrists through loose cuffs which do not 
touch them, just as m Figure 1. 
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omcal, for stacking 177 

ators, foiless 23 

urplane 122 

NG flaws, air detects , 277 

Plastitool 40 

i feed carbide tool inserts 180 

. c-coated steel 260 

iSmibals from wood 18 

‘mists, work of women 269 

omium plated piston rings , , 113 

~k, speed ... 179 

tie cutting tool 32 

thing, acid resistant , 134 

AL acids m plastics 204 

turning underground 264 

il-burmng turbme, powdered 76 

*ee roasting, electronic 65 

4-changer, automatic 272 

>r chip manual 174 

Mmumcation, plant-truck 213 

mparator, dial 176 

impression distillation , 153 

)NCRETE form spreaders, oiled , 14 

research on . 100 


Conducting coating for glass 275 

Contact-face alloy 84 

Conveyor-trolley, ball-bearing 87 

Cooling, precision . 104 

Copper-bearing steel 56 

Copper-coated aluminum 11 

Copper vs aluminum price 152 

Cord, non-tanglmg appliance . . .272 

CORROSION, reducing tank 135 

resistant film 35 

COTTON, new uses for 244 

yarn, coiled elastic 279 

Counter, precision electronic 254 

Coupling, flexible 133 

— D — - 

Dark, seeing m the 21 

DDT concentrate . 127 

formulas 79 

use of 223 

De-burrmg tool 182 

Decimal conversion chart 181 

Depreciation, machine tool 52 

DESCALING hammer, air 275 

steel 200 

Detergents, synthetic 57, 277 

Dial comparator 176 

DIESEL fuel-injection system 68 

parts washing 222 

power use, increase of 100 

Dilatometer, recording 177 

Disinfectant, chlorine 89 

Disk inspection, ruled lines aid . 178 

Dissolving machine, high speed 274 

Distillation, compression 153 

Draft control m air conditioning . 27 

Drill, heavy-duty air 178 

Dryer, print 272 

Dynamometers, small 34 

— E — 

ELECTRIC generator, heat-operated 65 

motor, compact high-speed 36 

motor, stamped parts for 200 

motors, one minute 8 

space heater 272 

ELECTRONIC counter, precision 254 

detection of metals . 110 

metal sorting 169 

Electropolishing 137, 197 

Electrostatic painting 252 

Engine block, die-cast 56 

Extrusions, metal, by impact 111 

— F — 

FABRIC, acid resistant . 134 

elastic cotton 279 

shnnk-proof rayon 59 

FABRICS, chemically treated 270 

plasticizer for coated 168 

plastics, automobile 251 

Factory paints, selecting 123 

Fan, window circulating 39 

Fiberglas, new uses of 248 

FILE, disk . 233 

inspection 226 

Filters, glass air 175 

FIRE detector, sensitive 254 

extinguisher. Freon 204 

hazards m plastics 201 

Flame cutting distortion prevented 224 

Floor cleaner 176 

FLUORESCENT lamp, film for 226 

light, portable 82 

lighting, engineered 172 

Fluorine, commercial production of 264 

FLYING, easier private . 15 

rules, new 17 

safer private 72 

Foods, future of frozen 100 

Freight container, aluminum 37 

Freon as fire extinguisher . 204 

Frozen foods, future of 100 

Fruit counter, electrical , 230 

FUEL filter 86 

iniection, Diesel . , 68 

oils, improved 66 

Fuels, synthetic . 219 

Fuse pulling tool . ,277 

— G — 

GAGE, dial snap . .275 

dial type marked m decimals 89 

wire plug . 134 

GAS detectors ... .83 

impurities, detecting . .39 

turbme power plant 127 

GENERATOR, heat-operated electric 65 

voltage regulator 279 


Geophysical prospecting, aerial 
Germicides from wild ginger 
Ginger, germicides from wild 
GLASS, coating conducts electricity 
fibers, new uses of 
protractor 

Gliders delivered by air 
GLUE, cold-run liquid 
gap-fillmg 
m insulating board 
Grease-gun loading 
Greases, multi-purpose 

— ■ H — 

* 

Hammer, air-operated descaling 
Hand trucks, light magnesium 
Hardness testing, production line 
Hearing aid cell holder 
HEAT, emergency source of 
for industry, oil 
transfer equipment 
HEATER, electrical space 
high frequency 
Heaters, oil burning space 
HEATING, methods of industrial 
radiant 
tests, home 
units, small 

Helicopters for airport maintenance 
HELIUM finds vacuum leaks 
shielded arc welding 
Home heating tests 
Horseshoes heated electronically 
Humidity recorder, ink as 
Hydraulic rams, uses of 

— I — - 

Icaroscope 
Impact extrusions 
Induction heater, dual purpose 
Infra-red, sight by 
Ink, humidity responsive 
Inks for rubber 
Insect repellent (d-Ter) 
INSECTICIDE, concentrated DDT 
new DDT 

INSULATING board, glue m 
compound melting tanks 
Insulation, water pipe 
Insulators, mica-ceramic 

— J — 

Jigs, box 

— K — 

Klemschmidt compression-distillation 
— L — 

Lacquer, translucent auto 
Laminates, high pressure plastics 
LAMP, bactericidal 
hand incandescent 
portable fluorescent 
Latex, natural and synthetic 
LATHE, automatic conversion 
tools, rigid 
vacuum-grip speed 
Letter stamper 
Level indicator, dial 
Lightning, engineered fluorescent 
Liquid level gage, electronic 
Locomotive, coal-buramg turbme 
Locomotives, mass-production of 
Looms, electronic control for 
Loupe, head band 

LOW-TEMPERATURE machining 
parts fitting 
Lubricant, stopcock 
Lubricants, multi-purpose 
Lubricating oil, re-refining 
Luminous dots . 


— M ■— 


MACHINE design, weldments m 
tool depreciation 
Machining, low temperature 
MAGNESIUM, anodized 
dampens vibration 
hand truck 
unlimited 

Magnets, non-metallic 
Magnifier, head band ... 

Marker, roller conveyor , 

Materials, finding beat . 

Mechanical limits, philosophy of , 
Melting tank for insulating compounds 


80 

264 

264 

275 

248 

85 


183 

79 

20 

136 

166 


275 

231 

248 

85 

36 

217 

260 

272 

274 

244 

69 

30 

128 

148 

75 

23 

29 

128 

171 

176 

207 


269 

111 

274 

21 

176 

227 

86 

127 

79 

20 

34 

184 

183 



245 

52 
104 
107 
152 
231 

53 
20 

277 

278 


148 


207 


34 
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METAL color indicates temperature 
polishing, electrical 
rods, tungsten carbide 
sorting, electronic 
Metal-economics, future of 
Metal-to-metal adhesives 
Metallized paper condensers 
METALS, electronic detection of , 
future possibilities of 
uniform powdered 
Mica-ceramic insulators 
Microbes, counting, in air 
Microscopy, phase 
Microwave lens antenna 
Moisture meters, uses of 
Molds, silicone oil for 
Moon radio 
MOTOR buses, future 
parts, stamped 
Motorcycle trailer . 

MOTORS, compact high-speed 
one-minute electric 
stamped parts for electric 
Murals, edge-lighted plastics 


— ■ N — 


Noise, airplane 

Nuclear knowledge, growth of 
Nut, sealing 
Nylon rope 


— O- 


268 
137, 197 
27 6 
169 
258 
8 
23 
110 
258 
200 
183 
126 
224 
29 
205 
272 
31 
271 
200 
270 
36 
8 

200 

268 


255 

261 

276 

228 


machine parts of 
murals 

packaging with 
pamt, anti-bamacle 
panels, aluminum faced 
pm-ball machine 
press, pre-forming 
rocking-horse 
sales appeal of 
sealing, electronic 
temperature range, wide . 
thermoplastic, modified 
two-material laminates 
valve seats 
windshields 
Plated piston rings 
Polishing metals electrically 
Porcelain enamel, high-temperature 
Pour point, raising oil 
Powdered metals, uniform 
Power, Diesels for stationary 
PRE-FABRI GATED HOUSES, cost of 
shortage of 

PRESS, bench production 
pre-forming plastics 
PRESSURE indicator, electronic 
vessels, welded 

PRIVATE FLYING, new ideas for 
safer 

Private planes, mass-produced 

Processes must mature 
Production techniques, aircraft 
Productivity vs strikes 
Protractor, glass 
Pumps, automatic priming 


228 

268 

60 

31 
216 

24 

36 

62 

24 

171 

52 

32 
251 

8 

129 
113 
137, 197 
. 148 

68 
200 
100 
196 

4 
230 

36 

132 

152 

208 

72 

... 120 

5 

159 

196 

85 

232 


OIL additives 68 

burner combustion heads 14 

burning space heaters 244 

cottonseed, extraction of 4 

heat for industry 217 

improved fuel . 66 

lines, long-life resin , 36 

prospecting, aerial . 80 

removing salts from , 32 

re-refinmg . 274 

search, east coast . 14 

OILS, detergent, not for outboards . 119 

synthetic , 219 

Outboard engines oil for . 119 

OVEN, draw- type industrial . . ,34 

temperature control . 182 

OXYGEN burns coal underground* 264 

industrial uses of . . . . 10 1 

Oyster shells, plastics . , 203 


— P — 


PACKAGING, waxes for 117 

with plastics , 60 

PAINT, aluminum , 228 

anti-barnacle plastics . , 31 

Industrial uses of . 123 

spray booths, oil for walls of . . 168 

Painting, electrostatic 252 

Pamts, silicone 195 


PAPER, grease-proof 
high wet strength 
mill slime controlled 
waxed 

Particle size, light measurement of 
PATENT monopolies, 
office, reduced efficiency of , , 
PETROLEUM by-products , . 
waxes from 

Phonograph pick-up, vacuum tube. 
Photocopy exposure chart 
Photoelectric switch 
Photometer, X-ray . 

Photoprint dryer 
Pilot plants, new model 
Pipe insulation 
Piston-ring oiling 
Piston rings, chromium plated 
Planer, rotary 
Plaster-plastics combination 
Plasticizer for coated fabrics 


118 
265 
156 
. 119 

20 
148 
100, 196 
12 
117 
37 
86 
23 
133 
272 
148 
184 
219 
113 
228 
. 204 

168 


PLASTICS auto door and seats 
bonding 

candy color matching with 
coal acids m 

coated bottles, leak-proof 
coated fabrics , , 
coating, dip 
combined with plaster 
cosmetic bag , . 
dust pan ... 
edge-lighted transparent 
excavator cab window , 

expanded 

extrusion machine 
fabrics, monofilament 
film slide box, 
fire hazards of 
glass sheets 

heat-seahng of , . . . . 

high pressure ... , 

hinges .... . , . 

ice-cube tray. . . . . . . 

instruction kit 

joining. ... 

laminated .... 

laminates, high pressure , . , , 


62 

114 

26 

204 

35 

214 

137 

204 

62 

116 

268 

162 

26 

1 

88 

116 

201 

229 

52 

249 

216 

162 

270 

114 

160 

249 


— R — 


Rack, materials 82 

Radar, marine . . 23 

Radiant heating 30 

Radiators, improved industrial 260 

RADIO facsimile 148 

microwaves, focusing 29 

set wiring, printed 63 

to moon ... . . 31 

Rafters, pre-fabricated 179 

RAILROAD CARS, air conditioning in 224 

light-weight stamess steel . 30 

plastics m . 251 

Ramie, progress of . , , 52 

RAYON, fast-color . . 229 

production . . 100 

shrink-proof , 59 

Reamer, rigid . 88 

Rectifier, small selenium . , ... 254 

Refrigeration, industrial uses of , 223 

RESEARCH departments, "unnamed” 148, 157 
Kettering, definition of . . . 196 

oil company . , 148 

right to fail m . , 148 

trends . . 148 

Resin, Plastitool casting , , 40 

RIVET, hollow blind . . 278 

steel-alummum . . 113 

Rope, nylon , . 228 

RUBBER, colored . . ... 203 

inks for. . . 227 

latex, natural and synthetic ... ... 100 

production, synthetic 244 

synthetic, cost of 4 

Rutin, drug from buckwheat . 59 


— S — * 


St Elmo’s fir« foiled 
SAW blade, spiral toothed 
lubricator, band 
tile and brick . 

Scientists in politics . 

Scissors sharpener 
Scrap metals, melting 
SCREW DRIVER, torque measuring 
wedge action 
Selenium rectifier, small 
Service tests, simulated 
Shaver holder 
Shoran maps, accuracy of, 

Shrink fitting, cold 
Sight efficiency, testing 
SILICONE anti-foam agent 
oil for molds . . 
pamts ... 

Silicones, properties of 
SILVER brazmg alloys . . . 

solder base . 

Slide fasteners, precision in ... 

Smoke detectors .... 

Smperscope 

SOAP extender, liquid . ... 

sudsless (Sterox) . . ... 

Soapless soaps . . . 

Sodium ascorbate, vitimm C 
Solder base, silver . ... 

Sound on wire . ... 

Spirit level dial indicator ... 
STAINLESS STEEL hopper car . 
wool 


no 

82 

176 

181 

4 

228 

71 

130 

273 

254 

149 

41 

no 

128 

84 

33 

272 

195 

80, 105 
230 

, . 152 
254 
83 
21 

. . 226 
277 
57 
220 


27$ 

jgo 

/ 71 


Stamping machine, letter 39, 184, 278 

STATIC, aircraft 4'. 210 

eliminator, alpha ray . . ...» . . 30 


STEEL, alummu 
aluminum uve«< 
ceramic-coated 
copper-beanng 
descaling 
farm buildings 
titanium alloy 
wool, stainless 
Stencil brush, fountain 
Stethoscope, industrial 
Strikes affect production 
Sun, seeing against the 
Super-finishing 
Switch, photoelectric 


— T — 


Tachometer, electrical , . 

Tank corrosion, icducmg 
Tantalum, new sources ot 
Taps, less breakage in 
Teletype, shop uses of 
TELEVISION lens, Schmidt 
tubes, mass-produced 
Temperature changes, metals indicate 
Temperatures, measuring variations m 
Tensile testing, production line 
Tests, simulated-service 
Textile making, electronic control m 
TEXTILES, chemically treated . 
elastic cotton 
fast-color rayon 
"felted” 

monofilament plastics 

no-starch 

plastics coated 

Thermistors, precision temperature detect on 
Thermostat, small heavy duty . * 

Tin, conserving 

Tire changing rack . ... 

Titanium alloy steel 
TOOL bits, pre-shai pencil 
circle cutting 
tips, tungsten carbide 
Toys, aluminum . . . 

Trailer, dump-truck 
Triethylene glycol buctenetde 
TRUCK hoist, m-plant , 
step, folding 

Tubing, clcctiomc testing of 
Tungsten cm bide rods 
TURBINE blades, inspecting 
genei atoi , gas 

metals indicate tempu Mines 
powdered coat Imuung 
stethoscope 

Turbines, standardized steam 

Turbo-generator, 33,750 KVA . . 


U * 

Ultra-violet lamp, bactericidal 


. V 

Vacuum leaks, helium finds 
Valve seats, plastics t . . 

VIBRATION dampened by magnesium 
isolating machine 
Viscosity index, depressing oil 
Vise jaw caps ... . . . . 

Vision testing equipment . 

Vitamin C, sodium ascorbate 
| Voltage regulator, generator .. . 


W ~ 


Watch, star time 
Waxes for packaging 
WELDED locomotive boilers , 
pressure vessels 

WELDER, electronically controlled spot 
miniature . 
portable 

WELDING aluminum 
automobile bodies 
distortion prevented by arc 
head simplified 
helium shielded arc 
horseshoes electronically 
m machine design 
resistance. . . 

rod, extruded . * < 

Weldments, advantages of 
Wet strength paper 
Window, insulating 
Windshields, plastics 
Wind tunnel, versatile , ..... 

WIRE RECORDING, continuous . 

progress 

Wiring, printed radio-set ... 

Women chemists, work of 

WOOD, chemical seasoning of 
chemically treated 
distillation, products of. 

rafters, prefabricated 

waste 

— X — 


X-RAY photometer 
2,000,000-volt 
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